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I F THE bird be full grown (at the time of 
operation) his crest grows sallow, he 
ceases to crow, and foregoes sexual pas' 
sion; but if you cauterize the bird when young, 
none of these male attributes or propensities 
will come to him as he grows up. The case is 
the same with man: if you mutilate them in 
boyhood, the later growing hair never comes, and 
the voice never changes but remains high pitched; 
if they be mutilated in early manhood, the late 
growths of hair quit them except the growth in 
the groin, and that diminishes but does not en- 
tirely depart. The congenital growths of hair 
never fall out, for a eunuch never grows bald. 
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Creatinine Excretion in Women: 

Data Collected in the Course of 
Urinalysis for Female Sex Hor- 
mones' 

|Creatinine Excretion In Women| 

O. Watkins Smith, Ph.D. 

From the FcdTWg Rcsc^tcK L<i-b 
oratory, Free Hos/Jttal for Women, 

Broo^me, Massachusetts 


D uring the past io years this laboratory has 
been engaged m the quantification of female 
sex hormones and their excretory products 
in the urine of pregnant and non-pregnant women 
under various physiological, pathological and experi' 
mental conditions RealiTing the difficulty of procur- 
mg the fu{{ cooperation of patients and of hospital 
nursing staffs in obtaining accurately timed spcci- 
mens, we have made it a routine to perform creatinine 
determinations upon all urines analyzed in order to dc' 
tect gross errors in collection This procedure is based 
upon Folin's accepted observation (i) that urinary 
creatinine is a product of endogenous metabolism and 
chat the creatinine output for any given individual is 
relatively constant from day to day With the excep' 
Cion of creatine determinations m the urines of 4 
menstruating women, creatinine output alone has 
been measured, since no primary effort was being 
made to study creatine and creatinine metabolism in 
the subjects under observation The large amount of 
data which has accumulated, however, contains in^ 
formation which may be of value in considenng any 

Received for publication October 17, 1941 
^The Mrs William Lowell Putnam Investigation of the 
Toxemias of Pregnancy, aided by grants from the Comiruttee for 
Research in Problems of Sex, National Research Council 


possible relationship between female sex physiology 
and creatinine excretion Furthermore, analysis of the 
data has made it possible for us to evaluate the relia- 
bility of this method of checking utine collections and 
the feasibility of recalculating 24-hour volumes on the 
basis of the creatinine content of specimens in which 
gross errors are apparent 

Methods and results 

Urinary creatine and creatinine have been meas- 
ured according to the method of Folm (2) The meth- 
ods utilized in the study of the excretion of female sex 
hormones and their excretory products have been de- 
scribed and most of the results reported and discussed 
m previous publications (3-1 1). The results 
on creatine and creatinine excretion 
included in this survey are exclusively 
from women in whom we were abso- 
lutely certain of the accuracy of col- 
lections. Twenty-four-hour volumes were ob- 
tained except where otherwise specifed, and all 
results are expressed in terms of 24 hour excre- 
tion No attempt was made to control the diet 
No preservative was used but all specimens were 
kept cold during the period of collection and ana- 
lyzed within 12 hours of the time of the last voiding 
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Volume a 
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Creatine and Creatinine Excretion During 
Menstrual Cycles 

From each of 6 menstruating women, repeated 
urines were obtained throughout i to 6 complete 
menstrual cycles, a total of 14 cycles involving 140 
creatinine determinations. In the urines of 4 of these 
same women, creatine was also measured during a total 
of II cycles involving 113 determinations. The cyclic 
variations in estrogen excretion were measured in all 
6 women, from which we conclude that only 2, of the 
14 cycles were anovulatory. 

O. W. S. (fig. I, table i) was studied throughout 
6 complete cycles, creatine, creatinine and total estro' 


secutive cycles. From the clinical history and the 
curves for urinary estrogen, we beUeve that concep' 
tion and an early abortion took place during the first 
38'day cycle and that this episode was followed by 2 
anovulatory periods. The data on the 3d cycleare not 
included in the chart, since the values for all 3 con^ 
stituents fall on the curves given in the second cycle. 
In each of the 3 cycles, 2 peaks of creatinine excretion 
occurred, one on the 9th to 12th days and a second 2 
to 4 days before flow. As with O. W. S., creatinuria 
consistently accompanied the onset of flow and was 
absent at all other times. 

The other two menstruating women studied, each 


Table 1. Creatine and creatinine excretion during 6 cycles in a normally menstruating individual (O.W.S.) 


Day of 
Cycle 

Cycle 1 
5 ’/y-< 5 / 3/34 

Cycle 5 

6/3-7/1/34 

Cycle 3 ! 

7/1-59/34 1 

Cycle 4 

6/3-7/1/35 


Cycle 6 
4/50-5/19/36 


mm 


c. 

P.C. 

1 

c. 




c. ! 

1 

P.C. 

C. 

il 

i 





r -44 

0.12 


i 


1 




Men- 1 

1.46 

0.30 

1.45 

0.35 









2 

struat- j 


1 

1 



1.40 

0.42 



1.58 ! 

0.40 1 



4 

ing 1 

1.47 

0 

1-43 

0.08 









5 J 

i 






j 



1.65 

0 1 



6 or 7 

1-34 

0 

1-34 

0 

1-33 

0 

1.46 

0 

1. 51 

0 ' 



8 or 9 







1.50 

0 





10 or II i 

1-32 

0 

1.36 

0 

1-35 

0 

1-45 

0 

1.54 

0 



12 or 13 1 



1.38 

0 1 

1.40 

0 , 

1 


1.70 


1 


14 or 15 

1.36 

0 

1.46 

0 

1.46 

0 

1.45 

0 

1-43 

0 

1.37 

0 

16 or 17 1 







1.5a 

0 





18 or 19 1 

1.4a 

0 

1.46 

0 

1.46 

0 ! 

1.50 

0 

1.48 

0 

1-54 

0 

50 or 51 

1. 41 

0 1 

1.47 

0 





1.54 

0 



55 or 53 



1.50 

0 1 



1-57 

0 

1.57 

0 

1.60 

0 

24 or ay 



1.55 

0 

1.58 

0 

1.71 

0 1 

1.69 

0 

1. 71 

0 

56 or 57 

1.58 

i 0 



1-43 

0 

1.65 

0.20 




1 

58 or 59 

1-57 

0 

1.58 

0 

1.42 

0 



1.60 

0 

1-59 

0.12 


1 Men- 





1-44 

0 

Continued 

1-55 

0.22 

1.42 

0.20 

3 

Istruat- 

Continued 

Continued 

1-45 

0.18 

1 in next column 





4jing 

in next column 

1 in next column 

1 

1 1.45 

0 

1 

1 


1 


i 



1 P.C.= Preformed creatinine, gm. in 24 hr. 

2 C.= Creatine as creatinine, gm. in 24 hr. 


gen being measured in each of 60 urine specimens. 
The curves of estrogen excretion indicated that all 6 
cycles were ovulatory with a peak in total estrogen 
12 to 14 days before the next catamenia. In each, the 
premenstrual drop in urinary estrogen was accom' 
panied by a rise in urinary creatinine. Menstruation 
itself, at which time the lowest titers for urinary 
estrogen pertained, was consistently associated with 
creatinuria and a decrease in the output of creatinine. 
In this individual, creatine was never demonstrable in 
the urine except just before and during flow. Two 
other individuals (a total of 3 cycles involving 27 
creatinine and estrogen determinations) showed 
curves similar to those just described, that is, a mid- 
cycle peak in estrogen excretion and a drop in the 
24'hour creatinine output just before or at the start 
of menstruation. Creatine was not measured. 

L. D. T. (fig- 2.) was followed throughout 3 con- 


throughout one cycle, showed curves of estrogen ex- 
cretion indicative of ovulation. In each, the creatinine 
curve followed the general pattern of those illustrated 
in figure 2 on L. D. T. One of them excreted creatine 
throughout the cycle followed, but the amount during 
the luteal phase, 60 to 80 mg. in 24 hours, was con- 
sistently less than that during menstruation and fol- 
licle ripening, 180 to 340 mg. in 24 hours. The other 
individual excreted 30 to 200 mg. of creatine in 24 
hours during the first half of a 31-day cycle, but after 
the 19th day, although daily specimens were ana- 
lyzed, no creatine was found until the day before the 
onset of the next period. 

The reuslts described are sufficiently consistent 
to suggest strongly that some correlation exists be- 
tween fluctuations in creatine and creatinine excre- , 
tion and ovarian activity. In all 14 cycles, a rise in 1 
creatinine excretion occurred late in the second half 









January, 1942 


CREATININE EXCRETION IN WOMEN 


3 



Fig t Creatinine, creatine and estrogen excretion during consecutive ovulatory cycles on O W. S. Fig. a. 
Great imr e, creatine and estrogen excretion dunng consccutiYc cycles on L D. T. Probably an early abortion followed by an^ 
{ ov ulatory cycle Fig 3 Creatinine and estrogen excretion before and during the administration of pituitary gonadotropin to 
a patient (Mrs A G ) with irregular catemenia, obesity and masculine hirsutism 


'i 

and a decreased output preceded or accompanied the 
^ onset of flow. In 3 of the 6 women studied, a total of 
5 cycles, a post'menstrual rise, fully as marked as that 
during the second half of the cycle, was observed. In 
2 of the 4 women in whom urinary creatine was meas' 


ured, creatinuria appeared only at the onset of flow 
(9 cycles). The other two (2 cycles) excreted creatine 
in larger amounts at this time than during the luteal 
phase. In one individual (L. D. T., fig 2), the same 
pattern of creatine and creatinine excretion pertained 
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throughout 3 consecutive cycles, despite the fact that 
the first of these (according to the curve of estrogen 
excretion) was ovulatory and the other 2 anovulatory. 
We are led to believe, therefore, that any cyclic 
changes in creatine and creatinine metabolism may be 
considered the direct result not of ovarian secretion 
but rather of other changes, e.g., vascular and those 
of water and salt metabolism, which characterae the 
menstrual phenomenon, whether or not menstrual 
flow follows corpus luteum regression. Our studies of 
estrogen metabolism in women have indicated that 
increased destruction of estrogen pertains at the onset 
of both ovulatory and anovulatory bleeding and may 
be the precipitating cause of the vascular phenomena 
which are associated with endometrial breakdown 
(7). Any effect of ovarian hormones, therefore, upon 
creatine and creatinine excretion, may depend upon 
shifts in their metabolism rather than upon the 
amounts and kinds secreted or administered. 

In the various reviews on creatine and creatinine me- 
tabolism, the conclusion has been generally reached that 
fluctuations in the urinary excretion of these 2 compounds 
by women bear no relationship to the menstrual cycle. 
This has been based largely on 4 papers (12-15) published 
between the years ign and 1921. Because our own find' 
ings do not agree with this conclusion, it seems worth' 
while to review these publications in some detail. 

Krause (12) in 1911, studied creatine and creatinine ex' 
cretion in relation to the menstrual cycle in 7 women. In 
5 of the 7 cases, only 2 to 4 random 'specimens were ana' 
lyzed and in the other 2, upon whom the most work was 
done (i.e., 14 specimens from each), collections were scat' 
tered over a d-month interval. No urines were obtained 
during menstruation. It is difficult to draw any conclusions 
on the basis of such scattered data. Krause’s observation, 
however, that creatine was present in all urines just after 
menstruation and was absent or present only in traces in 
most cases 2 or 3 weeks after the period is in general agree' 
ment with the findings noted above in our cases in whom 
creatinuria was followed. 

Rose (13) in 1917, studied creatine and creatinine in 
the urine of 6 normal women, daily specimens being cob 
lected from each over 18 to 32'day intervals, including a 
total of 8 catemenia. She concluded that no correlation 
exists between menstrual cycles and creatine and creatb 
nine output. From an examination of her figures it is ap' 
parent that none of the subjects collected complete 2,4' 
hour specimens, since the daily creatinine excretion of 
each showed such wide fluctuations; in subject i the 
values varied between 85 and 356 mg. Moreover, the 
ratios of creatine to creatinine in all of the specimens are 
very much higher than those found anywhere in the lit' 
erature on creatine and creatinine excretion, for example, 
242 mg. of creatine in a specimen containing only 266 mg. 
of creatinine. We would be inclined to doubt the value of 
any conclusions based on data which differ so markedly 
from those of other investigators. 

Rose, Dimmitt and Bartlett (14) in 1918, followed urb 
nary creatine and creatinine daily from 2 normally men- 


struating individuals for 14 and 13 days, respectively. 
With one of the subjects, collections started on the day 
after menstruation ended. Ten of the 14 specimens com 
tained creatine, the largest amount, 160 mg. in 24 hours, 
occurring in the first specimen obtained just after flow. 
During the rest of the period studied, the amounts varied 
between o and 70 mg. in 24 hours. Creatinine excretion 
(1.12 to 1.22 gm. in 24 hours) showed no cyclic variation 
during these 14 intermenstrual days. The other subject 
was followed for 13 days starting 3 days before menstrua 
tion and including the menstrual specimens. Ten of thi 
13 specimens contained creatine, the largest amounts (8( 
and 90 mg. in 24 hours) being found in the 2 immediateh 
premenstrual specimens, the other ii specimens contain 
ing o to 60 mg. in 24 hours. Creatinine excretion variec 
between 0.98 and 1.15 gm. in 24 hours, a definite peal 
being apparent on the last 3 days before menstruatior 
together with a marked drop at the start of flow. Th( 
findings of these 2 cases, therefore, are in general agree 
ment with our observations, although the authors nat 
urally draw no conclusions from such meager data. 

Steams and Lewis (15) in 1921, analyzed the urines oi 
3 normally menstruating women for creatine and creat 
inine at frequent intervals throughout a total of 8 men- 
strual cycles. In the course of this investigation, dietary 
measures were introduced and both creatine and creat- 
inine were ingested sporadically. The authors concluded 
that no relationship existed between menstruation and 
creatine or creatinine excretion. However, in subject 5 ., 
upon whom the most complete studies were performed, 
urinary creatine was demonstrable only around the time 
of the menses in 3 of the 5 cycles followed (except when 
creatine was ingested). Creatinuria in the absence of 
creatine ingestion appeared intermenstmally in this sub- 
ject during i cycle when she was “ill and overstrained’’ 
and during another when she was on a high-protein diet. 
During 2 complete consecutive cycles on this subject, 
when she was in good health and on a normal diet, the 
curves for both creatine and creatinine excretion, if one 
omits the values on those days when creatine or creatinine 
were ingested, are entirely similar to those on O. W. S. 
above. 

The results on the 6 women studied by us, there- 
fore, confirm findings recorded by previous investiga- 
tors. It is possible that in some women fluctuations in 
creatine and creatinine excretion occur which are not 
related to menstruation and which would obscure the 
menstrual changes or make them seem of no signifi- 
cance. The repeated observation, however, both in 
our own data and those of others, that menstruation 
is associated with an increased creatinuria and a drop 
in creatinine excretion would appear to be indicative 
of some relationship between menstruation and crea- 
tine and creatinine metabolism. 

The values for 24'hour creatinine excretion on 
these 6 menstruating women are summarized in table 
2. The data illustrate the degree of fluctuation in 
creatinine output which may be expected in nor- 
mally menstruating women. In no instance was the 
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coefficient of variation greater than 109% or the 
maximum deviation from the mean value greater than 
21 4 % 

Creatinine Excretion in Women leith 
Gynecological Disorders 

Effect of hormone administration Five women with 
various menstrual abnormalities have been followed, 
in 4 of whom the effect of hormone administration 
has been observed The estrogenic and gonadotropic 
potencies of the urines were measured as well as the 
creatinine oDtitent 

Seven consecutive specimens were studied from Mrs 
A M , aged a case of amenorrhea of 8 years’ duration 


been interrupted by the in3cction On da>;s 31 and 33 the 
tests for urinary FSH gave positive pregnancy reactions, 
no gonadotropic activity having been previously demon- 
strable An endometrial biopsy on the day before flow, 
which was profuse, showed early decidua Urinary estro 
gens varied between yooand i,6$oi u pera4 hourvolume, 
the curve of excretion being entirely similar to that shown 
during what may have been a spontaneous early abortion 
inL D T (6g 2) The curve for urinary creatinine, with 
values between i 20 and i 53 gm in 24 hours, was sug- 
gestive of the 2 peak type, although less uniform than 
those recorded above No correlation was apparent be- 
tween creatinine excretion and the injection of the pitui- 
tary gonadotropin extract, but a drop in creatinine cxcre 
tion accompanied the onset of flow 


Table 2 Creatinine excretion in 6 messtruatino \^omen 


Subject 

No of 
Specimens 

No of 1 

1 Cycles 1 

Range 
of Values 

Mean Value 
and Std Dei. 

Cocf 
of Var 

Maximum 

Deviation 



1 

‘ gm f24 hr 

gm /24 hr 1 


t i 

% 

EEJ 

21 

' a 

1 2t-l 69 

I 4 r±o 12 1 

8 1 1 

0 24 ! 

n ^ 

OV/S 

60 

6 

I 32-X 71 

1 48±o 09 

6 0 

0 25 

15 5 

LDY 

20 

J 

1 X2~I 48 1 

1 }|±0 15 

9 9 

0 19 j 

*4 5 

HS® 

6 

X 

1 00-1 14 

1 05+0 05 

4 8 

0 09 

8 f 

iC 

' 9 i 

1 1 

1 oox 53 1 

1 19±0 15 

10 9 1 

0 X9 

15 9 

ss® 

1 

I 

0 80-1 

0 Spio 08 

9 0 

0 19 

21 4 


* Based on analyses of 48 hour volumes of unne 

* Based on analyses of 8 hour specimens collected from ix p m to 7 a m 


The patient weighed 93 pounds The creatinine vaned 
over rather narrow limits (o 78 to 0 91 gm m 24 hours) 
and bore no relationship to rather marked fluctuations xn 
the levels of follicle stimulating hormone (o to 90 r u xn 
24 hours) and of total estrogen (75 to 250 r u in 24 hours) 

Six specimens were analyzed from Mus M C during 
the years 1936 to 1941, complete hysterectomy with cas- 
tration having been performed in 1933 The 4 specimens 
collected when no hormones were being administered, the 
last on Feb 6, 1941, contained x 20 to r 27 gm of cre- 
atmme, 30 to 50 1 u of total estrogen and around 100 a o 
of follicle stimulating hormone (FSH) per 24 hour vol- 
ump Five me of estrone (yo.ooo i u ) in oil were injected 
intramuscularly on Feb 10, 1941 The 2 specimens col- 
lected immediately thereafter contained 2,450 and 400 
r u of total estrogen, respectively, no demonstrable FSH, 
and I 27 and i ai gm of creatimne per 24 hour volume 
It IS apparent that creatinine excretion, within the time 
limits of this experiment, was not affected by this lai^e 
single injection of estrone, despite the marked changes in 
hormone output 

M S , a sterility case with irregular and scanty 
catamenia, was followed dunng a 41 day cycle (14 speci- 
mens), on the 33rd day of which a single injection of 
pituitary gonadotropin*’ was given intravenously From 
5 the clinical data together with the curves of hormone ex- 
\ cretion, we believe that a beginning pregnancy may have 
^ 

* Gonadotropic extract of sheep pituitanes (Prephysin) 
Chappel Laboratories, Rockford, Illinois 


The data on Mrs A G , a case of obesity (weight 239 
lb ) and marked masculine hirsutism, with long intervals 
of amenorrhea, arc presented m figure 3 Over a period of 6 
weeks, 5 intravenous injections of pituitary gonadotropin 
were given Endometrial biopsies, which in 4 of 6 in- 
stances were followed by bleeding of 2 to 7 days' duration, 
showed both before and during injections the same pic- 
ture, namely, early proliferation i^ch injection was fol- 
lowed by a marked rise m estrogen excretion Unnary 
FSH was demonstrable on 3 occasions, once before and 
twice dunng injections The fluctuations m unnary cre- 
atinine bore no apparent relationship cither to the injec- 
tions, the estrogen and F 5 H excretion or to the endomc- 
tnal bleeding 

Mrs B V A ,acase of typical functional utennebleed- 
xng, was studied over a 7 year interval, dunng which time 
the effects of chorionic gonadotropin, ^ progesterone, 
estrone and estnol administration were investigated Of 
the 24 specimens analyzed, the creatinine values of 10 have 
had to be discarded, since the accuracy of hospital collec- 
tions could not be relied upon except when a retention 
catheter was employed However, there is sufficient data 
to indicate that neither chorionic gonadotropin® (5 cc 
daily on 3 successive days), progesterone (30 mg over 3 
days on i occasion and 75 mg over 3 days on another), 
estrone (100,000 1 u over 2 days), nor estnol (o 5 to 2 o mg 
by mouth daily for 3 months) had any significant effect 

* Chonomc gonadotropin (Antuitnn S), Parke, Davis and 
Company, Detroit, Michigan 
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upon creatinine excretion. Despite the marked effect of 
these hormones upon the endocrine balance, as evidenced 
by the changes in estrogen excretion following therapy, 
the range of creatinine values when the patient was re' 
ceiving no hormones were practically the same (0.83 to 
1.03 gm. in 2,4 hours in 8 specimens) as when they were 
being administered (0.88 to i .04 gm. in 24 hours in 6 specb 
mens). Creatinine excretion in this woman also bore no 
apparent relationship to menstrual flow, the range of 
values being the same whether the patient was bleeding 
profusely, staining or was in an amenorrheic stage. 

It is conceivable that if creatine determinations had 
been performed upon the specimens from these women to 
whom hormones were administered, some more definite 
effect upon creatine and creatinine metabolism might 
have been apparent. Beard (16), for example, found 


creatinine output of this individual, although Koven and 
Beard (19) observed an initial increase followed by a de- 
crease in urinary creatinine following progesterone ad- 
ministration to normal rats. 

Schrire and Zwarenstein (20) found that chorionic or 
pituitary gonadotropic extracts produced an increased 
creatinine output in normal rabbits but had no effect upon 
the already high creatinine excretion of castrates. Three 
of our subjects, none of whom was castrated, received 
gonadotropic extracts. In Mrs. M. S. a single intravenous 
injection of a potent pituitary preparation during the 
cycle of probable conception was followed by a continued 
rise in estrogen excretion, after which there was a pre- 
cipitous drop and bleeding. No change in creatinine ouri 
put could be correlated with the injeetion. Mrs. A. G., 
who received 5 intravenous injections of this same prep' 


Table 3. Creatinine excretion in 5 women with gynecological disorders (4 of these were treated with sex hormones). Demon- 
strating that creatinine excretion is as constant under these conditions as in normally menstruating women (cf. Table 2) 


Subject 

Clinical 

Condition 

No. of 
Speci- 
mens 

Dates 

of 

1 Specimens 

Hormonal 

Treatment 

1 

Range 

of 

Values 

Mean 

Value 

Stand. 

Dev. 

Coef. 

Var. 

Maximum 

Deviation 

A M. 

1 

Complete 
j amenorrhea 

, 7 

1 

1 ll/a-9/34 

1 

0 

1 

gm./24 hr. 
0.78-0.91 

gtn ./24 hr. 
i 0.81 

gm. 

0.05 

! % 
6.3 

1 

1 gin- 

i O.IO 

i 

% 

12.3 

A.G. 

Sterility, 
obesity, 1 

hirsutism 

1 1 

7/5-9/15/35 

Pit. gonadotropin | 

1 1 

1.89-2.32 j 

1 2. II 

0.17 j 

8.0 

0.22 

1 

10.4 

M.C. 

Menopause 

6 

1936-1941 

Estrone 

1.20-1.27 

1.24 

0.03 

2.4 

0.03 

2.4 

M.S. 

Conception 
and early 
abortion 

14 

6/25-8/9/35 

Pit. gonadotropin 

1.20-1.53 

1.36 

j 

I 

0.11 ! 

8.1 

0.17 

1 

12.5 

B.V.A. 

Metrorrhagia 

14 

1934-1941 

1 

i 

Ch. gonadotropin, ' 
progesterone, 
estrone, estriol j 

0.83-1.04 

i 

0.95 

j 

0.07 ! 

7-4 

! 

0.12 

12.6 


that the injection of male and female sex steroids into rats 
resulted in an increased creatinuria, while no definite ef- 
fect upon creatinine excretion was demonstrable. Wil- 
liamson and Gulick (17), working with male rabbits, found 
that testosterone raised muscle creatine and decreased 
creatinuria, whereas, within the time and dosage limits 
of their experiments, creatinine metabolism was not af- 
fected. 

Sharpey-Schafer and Schrire (18) reported that large 
daily injections of estradiol benzoate (100,000 i.u.) or of 
diethylstilbestrol (10 mg.) had no effect upon creatinine 
excretion in normal women but decreased the 24'hour 
output in menopausal women and castrates. In M. C., 
the castrate in our series, we observed no such effect, al- 
though hormone excretion was markedly altered. How- 
ever, only a single injection of 5 mg. of estrone was given. 
B. V. A., the case of functional bleeding, received larger 
amounts of estrogen over longer periods with no signifi- 
cant effect upon creatinine excretion, although marked 
increases in estrogen output resulted. Furthermore, large 
daily injections of progesterone (10 to 25 mg.) temporarily 
stopped excessive bleeding and decreased the rate of 
estrogen destruction but did not demonstrably alter the 


aration over a d-week interval, during which no ovulation 
occurred, showed marked fluctuations in estrogen excre- 
tion related to the injections but no consistent change in 
creatinine output. With Mrs. B. V. A., excessive flowing 
ceased and estrogen output increased with chorionic 
gonadotropin injections but urinary creatinine was not 
demonstrably affected. 

Our observations were incidental to the study of 
female sex hormone metabolism and may not be in- 
terpreted as signifying that creatinine metabolism 
uninfluenced by sex hormone administration m 
women. They do indicate, however, that amounts of 
these hormones sufficient to cause physiologimf 
changes in women and markedly to affect hormone ex- ■ 
cretion do not result in any consistent or significant 
changes in creatinine output. Any fluctuations m j 
creatinine excretion which followed hormone admifl' 
istration probably did not result from the hormone-'i , 
since the range of these fluctuations was no greak’t 
than that observed in the same individuals when nf 
hormones were being given. Moreover, in the su®' 
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Table 4 Creatinine excretion in 10 normally pregnant v-omen 



Stage of 
Pregnancy 

No of 
Specimens 

Range 
of Values 

Mean Value 
andStd Dev 

Coef 
of Var 

Maximum 

Dcvution 

LDT 


IX 

gm /X 4 hr 

I ii-i 4y 

gm/24 fir 

1 31+0 11 

% 

8 6 

gm 

0 20 

% 

15 3 

OWS 


6 

I 30-1 71 

I 50±o 14 

9 3 

0 26 

17 4 

EBF 


10 

0 86-1 19 

0 98+0 10 

TO 2 

0 21 

21 5 

PP 

56-term 

13 

1 04~i 41 

1 17+0 10 

8 5 

0 24 


CP 

I 2 -j 8 

6 

1 oo-i 34 

I 50±0 15 

12 5 

0 20 


AP 


7 

1 14-1 51 

I 3 l±o '3 

9 9 

0 20 

ly 3 

RC 

56- term 

15 

I 55-1 76 

1 40±o 16 

II 4 

0 3 y 

19 8 

GRW 

10-31 

6 

0 Sx-i 15 

0 ^±0 10 

10 4 

0 19 

DL. 

7-56 

5 

X 14-1 37 

1 28±o 09 

7 0 

0 14 


DO 

18-3S 

4 

1 15-1 42 

I 30+0 11 

8 4 

0 15 



mary of creatinine results on nonpregnant women 
presented in tables 2 and 3, it is apparent that the co- 
efficients of variation and the maximum deviations 
from the mean values in those women to whom hor^ 
mones were administered are no greater than in those 
who received no injections 

Creatinine Excretion During Conception 
and Thredtened Abortion 

Two cases, L D T and M S were followed 
through what appeared to be the period of conception 
with abortion prior to the second missed period In 
both, a drop in creatinine excretion preceded flow and 
seemed to be more directly associated with bleeding 
than with estrogen excretion The results in a third 
patient, Mrs T B , are presented in figure 4 and m 
elude observations over the last 10 days prior to the 
cycle of conception and the first 54 days of a preg 
nancy complicated by threatened abortion Hormone 
excretion was followed during this interval and also 
throughout the rest of pregnancy, which was normal 
The 5 specimens collected before the last catamenia 
showed a late cycle peak in creatinine excretion and a 
drop before and at the onset of flow (This consti' 
tutes the 8th case and the i6th cycle in which this 
change in creatinine excretion has been observed in 
association with menstruation ) During the month of 
conception, although estrogen excretion followed the 
curve indicative of ovulation, there was no peak and 
drop m creatinine There was, however, a peak in 
creatinine excretion on the 35th day followed by a 
marked drop prior to an episode of staining on the 
41st and 42nd days This rise and fall in creatinine 
excretion again occurred preceding a second and more 
alarming episode of staining at the time of the second 
missed period 

The findings in this case indicate again that, ah 
though there is no direct relationship between ovar- 
ian activity and creatinine excretion, some change in 
creatinine metabolism is associated with uterine 
bleeding The marked hormonal changes which ac- 
company early pregnancy (chorionic gonadotropin 


was excreted by this woman in rapidly increasing 
amounts between the 35th and 54th days) did not 
affect the levels of creatinine The average creatinine 
excretion during the 10 days before the cycle of con- 
ception was o 9S gm in 24 hours with a coefficient of 
variation of 7 1 % The mean value of the 22 speci- 
mens collected during the first 54 days of pregnancy 
was o 94 gm in 24 hours with a coefficient of varia- 
tion of 8 5% 

Creatinine Excretion During ?N{onnaI Pregnancy 

Ten women carefully instructed and trained in 
the accurate collection of 24 hour volumes of urine 
have been followed with repeated specimens during 
pregnancy, a total of 80 determinations In these 10 
normal cases, urinary pregnanediol, estrogens and 
chononic gonadotropin followed the general curves 


Table 5 Creatinine excretion in 4 women during eirst 

AND SECOND STAGES OF LABOR 


Sub 

Ciwtinme Excretion before Labor 

Creatinine Excretion 
during Labor 

Stag!, of 
pregnancy 

No of 
spcci 
mens 

gm /atbr 

Hours of 
labor 
covered 

gm /24hr 

1 

RC 

36 wk to term 

1 wk before labor 

i'' 

t 33 I 76 

1 39 

i 

i 

‘ 15 C 6'' 

6th to 13th'' 
13th to aoih’' 

30 th to roth'’ 
30th to 37th'’ 
37 tbt 0 4 i$t'' 1 

last r of 46 hr 
lal^r*' 

1 I 3 J 

0 98 

1 13 

0 97 

1 03 

0 76 

0 61 

PP 1 

36 wk to term 

3 days before labor 

i 

t 04-1 4 t 
i 

1st 6'' 

6th to 13 th'' 
I 3 th to 30 lh'' 
last 6 of 36 hr 
labor® 

I 30 

1 30 

0 80 

0 -9 

AC 

36 to i3 hr before 
mechanical in 
duction 

bst 13 hr before 
induction 

Qabor started imme 
aai rupture of me 

jV 

1'' 

d ately 
mbrane 

I 08 

I 03 

after artifi 
s) 

tat 3® 

last 3 of T hr 
hbor® 

0 57 

0 65 

PL. 

(not followed b fore labor started) 

ist 1® 

3rd to 5th® 

7th to oth® 
last 6 of 33 hr 
bbor® 

1 01 

t 03 

0 77 

0 63 


^ Voided specimen 
* Catheter spearacn 
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Fig. 5. Creatinine excretion during 10 normal pregnancies together with composite curves of hormone excretion 

throughout normal pregnancies. 


previously published by us (4, 5, ii) and graphically 
presented in the lower part of figure 5, although the 
actual levels of excretion varied with individuals. The 
fluctuations in creatinine excretion were of the same 
order as those observed in nonpregnant women and 
bore no apparent relationship to the endocrine bah 


ance as reflected in hormone excretion. The resul 
are summarized in figure 5 and table 4. 

Two of these women (O. W. S. and L. D. T.) h: 
also been studied when not pregnant. It is interestii 
to note (tables a and 4) that their mean values 
creatinine excretion as well as their coefficients 
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variation and inaxiiTiulii deviations from the mean 
were the same m the pregnant as in the nonpregnant 
state Considering the tremendous hormone changes 
that take place during pregnancy, this observation 
argues against any direct effect of the female sex hor- 
mones upon creatinine excretion 

Creatinine Excretion During Labor 
Urinary estrogens, pregnanedioland creatinine have 
been measured in repeated specimens from 4 women 
during labor. An inlying catheter was employed m 2 


It IS impossible to explain the significance of this 
finding, especially since neither the creatinine con^ 
tent of the blood was followed nor was urinary 
creatine measured However, it is sufficiently striking 
to indicate that some marked change m creatinine 
metabolism accompanies labor and delivery. There is 
no experimental indication that muscular exercise 
would result in a decrease in urinary creatinine, in 
fact, there is convincing evidence that muscular cx' 
crcise temporarily increases the rate of creatinine ex' 
crction (21, 22). We would consider the striking drop 


Table 6A Creatinine excretion in 9 women xmio had or dex'eloped rREi‘cLAxir«iA during period Of study (to 6 of these sex 
horroones w.ece administered) Comparison of values during normal, pathological and cxpcnmcntal conditions 


Subject 

CUmcally Normal | 

Shov. mg Clinical Manifestations of Prceclampsn 

Weeks 

pregnant 

No 

of 

spec 

Range of 
value's 

No hormones administered j 

Dunng hormone administration 

Weeks 

pregnant 

No 

of 

spec 

Range of 
values 

Hormonal R' 

, Weeks 
■ pregnant 

j Range of 

j values 
spec j 

MP 

IQ to j6 

5 

gm /24 hr. 

0 97*1 q6 

to i8 

3 

gm /24 

0 87 I 14 

i 

1 

1 

j S'" /74 hr 

WH 

ay and a8 [ a j 

1 >9-1 43 1 34 and 36 1 2 1 

I 31-t 4 t 1 

1 1 1 

RW 

I Ji and 34 1 

> 1 

i 0 94-1 09 j 34I 1 ' 1 I 00 ' 

1 111 

wsm 


■i 

1 0 9 t-i 05 j 1 

1 

1 E B (loJ+T (05) 1 3J to 57 [ 8 1 0 83-j 09 

ML 

a6 to ja 

1 ^ 

1 I 03-1 JO j 31 to 33 1 4 

1 0 88-1 09 1 PG (y cc) j 33 to jy j 9 | 0 88-x 27 

;k 

27 and a8 

a 

I 33-1 41 




Stilbcsirol (40) 1 29 to JO j J 1 1 jj-i 44 

1 E B (10)+ P (20) i 31 to 37 t 4 1 t 37-1 45 

RM 




j 3d to 37 1 3 1 o 94-1 J3 I EB (jo)+P (30) 37 (0 39 ' 4 1 0 93-1 01 

HH 


1 

1 

1 34 to 33 1 5 1 0 9J-I IJ E B (jo)-|-P (30) 1 33 to 37 1 3 1 0 94-1 03 

V.M 1 1 

j |34t0 36 1 6 1 I j6-i 45 1 PG (300) ) 36(037 1 4 | I OJ-I 33 


^ E B , estradiol benzoate, T , testosterone propionate, P . progesterone Figures m parentheses, mg injected daily P G , Pituitary 
gonadotropic factor {Prephysm, Chappel), 5 cc (marked 125 u ) gi\cn daily 


of them, collections from the other 2 were personally 
supervised by the writer The results on urinary cs' 
trogens and pregnanediol indicated that labor con- 
tractions m all, in 1 of whom labor was induced, were 
accompanied by a progressive and rapid decrease in 
hormone excretion together with a sudden marked 
increase m the rate of sex steroid destruction (ii) 
The creatinine values (table 5), based on 2 to 10 hour 
specimens, ate all expressed in terms of 24'hour excre- 
tion for the sake of comparison There was in 
eachcasea34to54% decrease in the rate 
of creatinine excretion between the on- 
set of labor and delivery, this being 
the most marked change in creatinine 
output that we have encountered in our 
observations upon pregnant and non- 
pregnant women. 


during labor as similar to the observations reported 
above at the time of menstruation and due to similar 
through as yet undetermined causes The same hor- 
monal changes which characterize menstruation (6) 
pertain, on a larger scale, during labor and delivery 
(i i) It seems likely that the circulatory changes, vaso- 
constriction and increased capillary permeability with 
concomitant water and salt retention, which we know 
are asscKiated with the menstrual phenomenon and 
with changes in sex hormone metabolism, are also 
associated with labor and delivery and might well af- 
fect creatine and creatinine metablism 

Creatinine Excretion in Women With 
Precclampsia 

Effect of hormone administration The data on 9 
prccclamptics, 6 of whom were followed prior to the 
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onset of toxic manifestations and to ^ of whom hor- 
mones were administered, are summarized in tables 
6, A and B. In all of the first 6 individuals, hormone 
studies prior to the onset of clinical abnormalities 
gave evidence of an abnormal rise in serum chorionic 
gonadotropin and a gradual decrease, rather than the 
normal increase, in serum estrogen and the levels of 
estrogens and pregnanediol in the urine. In each case, 
toxic manifestations were accompanied by a marked 
increase in the rate of steroid destruction (8). There 
was no indication, however, that any consistent 
change in creatinine excretion either preceded or ac- 
companied the hormonal and clinical abnormality. 
There was also no apparent correlation between the 
fluctuations in creatinine excretion and either the 
clinical or endocrine changes which followed injec- 
tions. In table 6, B, the creatinine data on the 8 pre- 
eclamptic patients from whom a total of 4 or more 
specimens were collected are summarized. It is ap- 


flowing, unlike normal menstruation, being gradual 
rather than sudden in its onset. Furthermore, in those 
patients in whom hormone administration appeared 
to shift the hormonal and clinical abnormality in the 
direction of normal, the effect was by no means spec- 
tacular, but took place gradually over a 6-day or 
longer interval of daily injections. It is entirely possi- 
ble that any influence upon creatine and creatinine 
metabolism would depend upon the rapidity with 
which the causative metabolic shifts take place. - 

Creatinine Content of Urine as a Gauge of 
Accuracy of Collections and Basis for 
Calculated 24'Hour Volumes 

The data presented demonstrate, as has been noted 
by others, (22, 23, 24) that the 24-hour excretion of 
creatinine by any individual is only relatively con- 
stant. The largest coeflScient of variation observed in 
any woman of our series has been 12.5% and the 


Table 6B. Summary of data of table 6A, demonstrating that creatinine excretion in preeclamptic women to whom sex 

HORMONES ARE ADMINISTERED IS AS CONSTANT AS IN NORMAL PREGNANCY (CF. TABLE 4) 


Subject 

Stage of 
Pregnancy 

No. of 
Specimens 

Range 

1 of Values 

Mean Value 
and Std. Dev. 

Coef. 
of Var. 

Maximum 

Deviation 


ujee\s 


gm./24 hr. 

gm./24 hr. 

% 

1 gm. 

% 

M.O. 1 

10 to 38 

8 

0.87-1.14 

i.o3±o.o8 

7-7 

0.16 

15-5 

W.H. 

25 to 36 

4 

I. 29-1. 43 

i.36±o.o7 

5 -t 

0.07 

5-1 

U,K, 

22 to 37 

14 

0.83-1.09 

o. 99 ±o .09 

9.1 

0.16 

16.2 

M.L.i 

26 to 35 

18 

0.88-1.27 

i.05±o.io 

9-5 

o.ai 

20.9 

J.K. 

27 to 37 

9 

1.33-1-46 

i.39±o.05 

3-6 

0.07 

5-1 

R.M. 

36 to 39 

7 

0.93-1.23 

i-05±o.ii 

10.5 

0.18 

17.1 

H.H. 

34 to 37 

8 

0.92-1.12 

i.oo±o.o7 

7-0 

o.o8- 

8.0 

V.M.i 1 

34 to 37 

10 

I. 25-1. 53 

1.37+0.09 

6.6 

0. 16 

II. 7 


^ Based on analyses of la-hr. specimens collected from p.m. to a.m. 


pcirent that the coeflicients of variation and the maxi- 
mum deviations from the mean values in these 
women, to 6 of whom large daily doses of hormones 
were given, are no greater than those encountered in 
normally pregnant women (table 4). 

The hormonal changes which precede and accom- 
pany the onset of preeclampsia are entirely similar to 
those which occur after the onset of labor and which 
characterize the menstrual phenomenon. In the latter 
two situations we have evidence that creatine and 
creatinine metabolism are affected, whereas the data 
of tables 6, A and B, indicate that a similar situation 
in preeclampsia does not affect creatinine excretion. 
This may be accountable to the fact that the changes 
during labor and at the onset of menstruation take 
place over a comparatively short interval, whereas in 
the preeclamptic individual similar changes are going 
on over a period of weeks before the toxemic condi- 
tion becomes clinically apparent. In the above case of 
functionalojterine bleeding (B. V. A.) the same type 
of estrogen degradation pertained whether the pa- 
tient was in a bleeding or an amenorrheic stage, the 


greatest maximum deviation from the mean 25%. In 
general, both values have been considerably lower 
than these figures. Various physiological, pathologi- 
cal and experimental conditions do not appear to 
affect the range of values for any individual, the only 
exception to this statement being the marked de- 
crease in the rate of creatinine excretion during labor. 
When repeated specimens from an individual are 
being analyzed, therefore, the finding of a 24-hour 
creatinine value more than 25% higher or lower than 
the average for that individual would seem to war- 
rant the assumption (unless the patient is in labor) 
that an error in collection has been made. In fact, 
any value under 0.80 gm. in 24 hours is open to 
suspicion. 

In table 7 we have analyzed representative data 
demonstrating the gross errors that may be expected 
under ordinary hospital conditions. The results on 
B. V. A. are particularly revealing, since the 10 hos- 
pital collections may be compared with 14 other 
specimens from this same individual which we know 
were reliable (see table 3), 5 while she was on con 
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slant drainage and g which she collected herself at 
home Despite the feet that special nurses were as' 
signed to this case for the sake of obtaining accurate 
collections of urine, the coefficient of variation and 
the maximum deviation from the mean on the 10 
hospital specimens were both nearly 3 times as high 
as those on the 14 reliable 24 hour volumes Actually, 
the error was even greater than would appear from 
the figures, since we may assume that the true mean 
value for the hospital voidings was about o 95 gm of 
creatinine in 24 hours rather than 074 gm This 
would give a coefficient of variation of 18% and a 
maximum deviation of 48% In other words, if we 
had not performed creatinine determinations and had 
accepted the volumes received as true 14 hour col- 


available, we have had to assume a creatinine coef- 
ficient for the individual being studied and recalcu- 
late, on the basis of this assumed figure, a corrected 
24 hour volume for all specimens according to their 
creatinine eontent Although this procedure is open 
to criticism, it at least gives comparable day to day 
values of hormone excretion and is certainly prefera- 
ablc to accepting volumes as received from any or- 
dinary hospital ward 

Even when a patient has private nursing care, er- 
rors appear to be unavoidable and for this reason 
some check on the accuracy of every a4-hour volume 
IS absolutely essential when quantitative urinary 
studies are being conducted We have found that in- 
dividual patients arc for the most part very consci- 


Table 7 Creatinine excretion based on 24 hour volumes as received erom iioJriTAUZEP patients, demonstratinc the gross 
ERRORS introduced THROUGH INACCURATE COLLECTIONS 
(Compare ulth tables a, j 4and6B) 


Subject 

Clinical 

Notes 

No of 

' Specimens 

Ranee 
of Values 

Mean Value 
and Std Dev 

Oef 

ofVar 

Maximum 

Deviation 

BVAi 

Metrorrhagia 

10 

gm /24hr ^ 

0 49-0 98 

gm /24 hr 

0 74+0 16 

% 

21 6 

sm 1 

! 0 25 

CO 

AD» 

Pre«Iam/)5W 

51-34 

8 

0 39-0 98 

0 65±0 25 

38 4 

0 33 ' 

51 0 

J£* 

33-38 wk 

9 

0 30-0 9a 

0 66±0 20 1 

30 3 

0 36 

55 0 

LS* 

30-32 wk 

10 ' 

0 39-1 P 

0 8o±o 32 

40 0 

0 52 

65 0 

M * 

30-34 »k 

9 

0 40-1 ao 

0 79+0 34 

43 0 

0 4Z 

52 0 

AG* 

36-38 wk 

11 

0 13-1 60 

0 90+0 43 

47 8 

0 77 

86 0 

RC* 

35-37 "1= 

9 

0 45-1 55 

t 03+0 31 

30 I 

0 58 ! 

56 0 


* Patient under private nursing care, written orders given for 24 hour urine collection 

* Patients on ward serNTce, written orders given for 14 hour unne collections 


lections, we would have introduced into our studies 
of hormone excretion possible errors 4 times as great, 
according to the reliable data on this patient (tabic 
as those that may have resulted from recalculating 
24 hour volumes on the basis of creatinine content 
The other 6 patients in table 7 were followed 
while in the toxemic ward of a large obstetrical hos' 
pital Written orders were given and directions 
posted for the accurate collection of 24 hour volumes 
The maximum deviations from the mean vary be 
tween 51 and 86% and the coefficients of variation 
he between 30 and 48% A comparison of these fig' 
ures with those in tables 2, 3, 4 and 6, B demonstrate 
the magnitude of the errors that may be introduced 
by inaccurate collections Here again these figures, 
must underestimate the true errors, since the low 
mean values on these patients indicate that most of 
the mistakes were due to loss of urine and that the 
average daily excretion of creatinine for each indi' 
vidual was probably closer to the highest figure in the 
range of values On this basis the maximum deviations 
would be 80 to 115% as compared with 5 to ^5% m 
the reliable collections from pregnant women In such 
cases, where no known reliable collections have been 


cntious about collections provided they are given full 
and careful instructions Whenever possible, we have 
had patients supervise their own collections while m 
hospitals 

We have found hospital specimens more accurate 
if only 12 hour volumes from 7pm to 7 a m are 
followed, since during these hours there are fewer 
voidmgs, less general activity in the ward and fewer 
nurses on duty (In studying estrogen and preg 
nancdiol excretion, this is possible only in pregnant 
women, since 24 to 72 hour volumes are required 
from nonpregnant patients in order to get enough 
material for accurate assay ) Comparison of the day 
and night excretion of creatinine in a number of our 
patients has shown that, although some women eX' 
Crete more creatinine at night than during the i2' 
hour day period and others excrete less, 12 hour vah 
ues are as constant as 24 hour amounts, provided cob 
lections on a given individual always cover the same 
11 hour interval This observation has been reported 
by others (22, 23, 25). Bachman (26) has recently 
shown that the rate of pregnanediol excretion and of 
the 17 ketosteroids does not vary from day to night 
and IS not affected by the volume of urine ’ 
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Our own studies (unpublished data) confirm this oh- 
servation for pregnanediol and show that the same 
constancy in rate ot excretion applies to the estro' 
gens. It would appear, therefore, that the analysis of 
i2'hour rather than 24'hour volumes is a perfectly 
reliable procedure. Under no conditions, however, 
have we ever felt justified in omitting creatinine de^ 
terminations as a check on the accuracy of hospital 
collections. 

SUMMARY AND CONCLUSIONS 

The 24'hour excretion of preformed creatinine has 
been measured in 6 menstruating women (140 deter- 
minations during 14 cycles) ; in 5 women with gyne- 
cological disorders to 4 of whom estrogenic, proges- 
tational or gonadotropic hormones were administered 
(56 determinations); in i woman before and during 
the cycle of conception and during the first 2 months 
of a pregnancy complicated by threatened abortion 
(27 determinations); in 10 women during the course 
of normal pregnancy (80 determinations) ; in 4 women 
during labor (19 determinations); and in 9 women 
who developed preeclampsia, to 6 of whom large 
amounts of estrogen, progestin, testosterone or pitui- 
tary gonadotropic hormone were administered (81 
determinations). Urinary creatine has been measured 
in 4 of the menstruating women (113 determinations 
during ii cycles). Urinary estrogens (either total or 
separated) were also measured in all specimens, the 
Dnadotropic potency of the urine in many and uri- 
iry pregnanediol in those from pregnant women. 

In menstruating women there was evidence that, 
though ovarian secretion did not directly affect 
reatine and creatinine excretion, a definite change in 
reatine and creatinine metabolism was associated 
lith the menstrual phenomenon itself. 

Neither gynecological disorders nor the adminis- 
tration of hormones to nonpregnant women in 
amounts sufficient to cause physiological changes and 
markedly to affect hormone excretion, appeared to in- 
fluence the creatinine output. 

The only consistent or significant change in uri- 
nary creatinine in normal pregnancy was found during 
the course of labor, when a striking drop in the rate 
of its excretion was encountered. 

Creatinine excretion was not demonstrably af- 
fected by the development of preeclampsia despite the 
accompanying marked changes in hormone metabo- 
lism, or by the large amounts of sex hormones admin- 
istered to patients with the disease. 

From the data presented we are led to believe that 
any effect of female sex hormones upon creatine and 
creatinine excretion may depend upon rapid shifts in 
sex steroid metabolism and accompanying rapid 
changes in vascular supply and in water and salt bal- 
ance, rather than directly upon the amounts and kinds 
of hormones secreted or administered. 


Under all of the conditions investigated, except 
during labor, creatinine determinations were found 
to provide a satisfactory gauge of the accuracy of 
24-hour collections. Any value of less than 0.8 gm. in 
24 hours may be considered open to suspicion and the 
finding of a 24-hour creatinine value more than 25% 
higher or lower than the average for a given indi- 
vidual appears to warrant the assumption that an 
error in collection has been made. 

The most dependable collections are made by care- 
fully instructed patients, either at home or when su- 
pervising their own hospital collections. Ward speci- 
mens are extremely unreliable and even with special 
nursing care gross errors appear to be unavoidable. 
The collection of 12-hour rather than 24-hour 
amounts reduces these errors. Recalculation of the 
24'hour volumes of specimens in which gross errors 
are apparent, on the basis of the creatinine concen- 
tration and an assumed or known average 24-hour 
creatinine output for a given individual, greatly re- 
duces the inaccuracy of results. Some check on the ac- 
curacy of collections is an essential part of any quan- 
titative urine analysis. 

The author is indebted to Miss Sara Schiller for assistance in 
compiling the data presented. 
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Creatine Retention Capacity 
of Boys in Relation to 
Androgen Function' ' 


lAndrogeiis and 
Creatine Metabolisml 


Dyce a Duckworth, M D 
From the Department of Anatomy, 

College of Phy5iciart5 and Surgeons, 

CoJumbifl Unnersity and the Sqmer 
Urological C/mic of the Preshyterian 
Hospital, Torl^ Cit^ 

I T IS KNOWN that prepubcnl boys and girls and 
adult women exhibit a creatinuna though the 
adult male does not Also that the tolerance for 
exogenous creatine is much less in the former group 
than m the adult male The difference in tolerance be 
tween the sexes is, apparently, not due to a difference 
in sex, per se, since some muscular women exhibit a 
marked capcity to retain exogenous creatine (i) 

It IS believed that a poor creatine tolerance occurs 
until about the age of 13 years and parallels the physi' 
ological creatinuna of adolescence (a) 

Castrates, eunuchoids, aged humans and those cx 
hibitmg hypogonadism also show impaired creatine 
retention Thus interest is focused on the relation of 
hormones to the metabolism of creatine Rcmen (3) 
found a creatinuna in elderly men (70-^0 years), one 
eunuch and one castrate These behaved like infants 
and children in that they excreted most of the in 
jected creatine Thus he concludes the male gonad 
has a definite effect on creatine excretion 

Sutton (4) reports a retention of exogenous crea^ 
tine m prostatics (52-68 years) and nonprostatics 
(54"77 years) comparable to that of young men (24- 
37 years) This retention of exogenous creatine was 
not increased in normal young males or elderly pro 
statics by administering 200 mg of testosterone pro 
pionate in divided doses 

Scbittenbelm and Bubler (5) found a spontaneous 
creatinuna in diseases of the pituitary, thyroid and 
gonads Patients with gonad insufficiencies excrete 
more exogenous creatine than do patients with other 
condition's Thus the gonad has important function in 
that It can prevent creatinuna and when gonadal 
' function is lost, creatinuna occurs 

That there is a definite relation between the hor' 
mones and the metabolism of creatine has been shown 
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' -Aided by a grant from the Rockefeller Foundation adminis 
" teredbyDr PhihpE Smith 

* Presented m partial fulfillment of the degree of Doctor of 
Medical Science, College of Physicians and Surgeons Columbia 
University, New York City 


by many recent workers While much of the expen^ 
mental work points to an increased creatine tolerance 
and a reduction of creatinuna brought about by the 
administration of certain hormones, the opposite has 
also been reported 

Kun and Peczcnik (6) have induced a creatinuna in 
rats castrated postpubcrally which they were able to 
suppress by administration of urinary androgen 

Coffman and Koch (7) found the creatinuna of the 
control period following castration to be small Exog- 
enous creatine, however, produced an intense cre- 
atmuna which could be suppressed by injections of 
testosterone propionate 

Kenyon et al (8) reduced the creatine excretion in 
a eunuchoid, intensified by exogenous creatine, by the 
daily administration of testosterone propionate 

Koven and Beard (9) and Pizzolato and Beard (10) 
observed a creatinuna m rats following castration 
They also report a creatinuna following injection of 
antenor pituitary extracts, estrogen, testosterone, 
cortin and saline and water 

In relation to the young age group Buadge (ii) 
claimed that male hormone stops the creatinuna of 
childhood while female hormone increases it Buhler 
(12) reported that neither estrogen nor androgen had 
any effect in increasing creatine tolerance in child 
hood 

Jailer (13) was able to abolish the creatinuna of 
young male monkeys and increase their capacity to 
retain exogenous creatine by the administration of 
testosterone propionate Castration m mature mon 
keys resulted m an increased creatinuna and im 
paired creatine retention The injection of testoster 
one propionate abolished the creatinuna of castration 
and restored the capacity to retain creatine Estradiol 
benzoate had no effect on creatine excretion None of 
the procedures produced any effect on creatinine cx 
cretion 

EXPERIMENTAL PROCEDURE 

The experiments here reported are concerned with 
the relation of chorionic gonadotropic hormone^ and 
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Table i. Effect of chorionic gonadotropin on creatine 

RETENTION IN BOYS 


Patient 

Age 

Control Period 

After Gonadotropin Injection 

Creati' 

nine 

Crea' 

tine^ 

C R.T .2 
(excre' 
tion) 

R u. 
admin- 
istered 

Creati- 

nine 

Crea- 

tine^ 

CRT.* 

(excre- 

tion) 

R.R , 5 yr. 

tng. 

S 53 

mg. 

287 

% 

6g 

noo 

mg. 

349 

mg 

182 

% 

65 

83 

G B , 7 yr. 

436 

129 

77 

99 

8800 

536 

98 

82 

91 

S.Z., 8 yr. 

455 

74 

55 

75 

2500 

487 

220 

73 

84 

K.J.,8yr. 

365 

48 

51 

66 

8500 

776 

154 

96 

100 

G F., 9 yr. 

505 

H 4 

6x 

91 

6050 

621 

66 

65 

96 

J.C , 10 yr. 

433 

143 

67 

86 

4200'*’ 

533 

337 

65 

89 

C L , 10 yr. 


585 

44 

98 

6500 

587 

201 

81 

too 

D K., 10 yr. 

566 

101 

43 

56 

3000 

864 

116 

41 

51 

L T., II yr. 

877 

X 3 X 

3 <S 

38 

5450 

819 

29 

26 

28 

A.P., 14 yr. 

646 

194 

68 

1800 

679 

250 

65 

79 


' As creatinine. 

2 Creatine retention test. 


ndrogenic hormone^ to creatine metabolism in young 
males. Eighteen subjects were used, with each serving 
as his own control. These patients were kept on a 
meat-free diet the day preceding, during, and the day 
following that of creatine feeding. Twenty-four hour 
samples of urine were analyzed for creatinine and 
creatine following the methods of Folin (14) and the 
modification of Benedict and Myers (15) respectively. 
The urines were tested for sugar and acetone at 
various intervals since these interfere with the JafFe 
reaction. 

The creatinine values were expressed in milligrams 
and the creatine in milligrams of creatinine. Five con- 
secutive 24-hour samples were used. Two grams of 
creatine hydrate were given on the morning of the 
4th day. The 5th sample was collected in order to 
have a determination of the excretion of exogenous 
creatine in 48 hours. 

Following this control series the patients were 
given a course of gonadotropic factor intramuscularly 
(200 R.u. 3 times weekly) and the above tests re- 
peated. 

Then following a rest period, a course of testo- 
sterone propionate (25 mg. 3 times weekly intramus- 
cularly) was given and the tests again repeated. 

Creatine excretion in immature males. Immature 
males show a creatinuria of varying degree. When 

= Chorionic gonadotropin (Follutein) supplied by E. R. Squibb 

&? Sons, New Brunswick, N.J. i- 4 u o-u dr 

< Testosterone propionate (Perandren) supplied by Ciba Phar- 
maceutical Products, Inc., Summit, N. J. 


given creatine retention tests a high percentage of the 
exogenous creatine is excreted in the urine. In the 
above tests the average excretion in 24 hours during 
the control series was 67% of the ingested creatine. 
This was the average of an actual variation ranging 
from 43 to 84%. Fifty-six to 99% of the creatine was 
excreted in the 48-hour period following the ingestion 
of 2 gm. of creatine hydrate. 

Following the injection of gonadotropin as illus- 
trated in table i the average excretion (omitting case 
L. T.) in 24 hours was 70%. The actual excretion 
varied from 41 to 96%. In the case of case L. T. the 
excretion was low both during the control period and 
following gonadotropic therapy with no appreciable 
change being produced by the hormone. 

Similarly, following the administration of androgen 
(table 2) the excretion of exogenous creatine was high. 
Again omitting case L. T. and also case A. G. the 
average excretion in 24 hours was 83%. The actual 
excretion varied from 69 to 100%. 

With the exception of case A. G. it would seem 
that the injection of gonadotropic or androgenic hor- 
mones, in the doses illustrated produces no increase 
in creatine retention and, in many cases, there is an 
actual decrease, i. e., an increase in the excretion of 
exogenous creatine. 

Case A. G., who showed an increased retention of 
exogenous creatine following androgen therapy, was 
an obese p-year-old male of the Frohlich type whose 
B.M.R. was —24%. The left testicle was normally 
placed in the scrotum, the right was palpable in the 
upper canal and atrophic. Secondary sexual changes 
were present in this boy (rather marked growth of 
suprapubic hair and palpable prostatic tissue) previ- 


Table 2, Effect op testosterone propionate on creatine 

RETENTION IN BOYS 


Patient, 

Age 

Control Period 

After Androgen Injection 

Creati- 

nine 

Crea- 

tine^ 

CR.T.X 

(excre- 

tion) 

Amount 

Creati- 

nine 

Crea- 

tine^ 

CRT’ 

(excre- 

tion) 

G.B.. 7 yr. 

mg 

436 

mg. 

129 

% 

77 

99 

mg. 

350 

mg. 

472 

mg. 

156 

% 

S3 

100 

r^.R., 8 yr. 

834 

577 

65 

100 

450 

753 

577 

100 

G.F., 9 yr. 

505 

214 

6r 

9 r 

425 

539 

347 

93 

100 

A G , 9 yr. 

838 

83 

62 

67 

300 

889 

83 

27 

33 

S B , 10 yr. 

794 

113 

61 

90 

350 

868 

80 

71 

So 

L.T., II yr. 

877 

130 

36 

38 

325 

849 

II5 

" 34 

42 

A.P.. 14 yr. 

646 

194 

68 

584 

794 

179 

69 

100 

J.K,X 3 yr. 

1012 

322 

84 

94 

300 

1001 

456 

83 

100 


1 As creatine. 

* Creatine retention test. 
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ous to androgen therapy This hoy was not given a 
course of gonadotropin 

Case L T , who showed an increased retention or 
retention paralleling that of a normal adult, was a tall 
asthenic ii year old male The left testicle was nor- 
mally placed in the scrotum, the right was not pal- 
pable in the scrotum or inguinal canal This boy also 
presented marked secondary sexual changes before 
treatment was instituted which were perhaps aug- 
mented by androgen therapy. 

DISCUSSION 

From the results here presented it can be con- 
cluded that, in the doses given, the creatinuna of 
young males cannot be abolished or even decreased by 
the administration of gonadotropic or androgenic hor- 
mones Normally these cases do not retain a great 
deal of the ingested creatine, excreting from 50 to 
100% Following injection of chorionic gonadotropin 
or testosterone propionate, as illustrated, this reten 
tion capacity is not enhanced and indeed, may even 
he less 

In consideration of case A G where the opposite 
was found to be true one cannot be sure that the re- 
sults were not purely a coincidental finding These 
changes may have been occurring normally at this 
time and were perhaps augmented by the hormone 
therapy 

Explanations of the creatinuna of childhood arc 
many and varied The ingestion of protein appears to 
influence ehmination of creatine Yet there is no direct 
relation between the amount of protein ingested and 
the amount of creatine excreted The relationship dif- 
fers with different children but is fairly constant for a 
given child, 1 e , one child may excrete more creatine 
than another though its protein intake be less (16) 

It has been suggested that creatine is a product of 
ammo acid catabohsm and a certain amount is neccs 
sary for physiological processes In children with a 
high protein intake in proportion to body weight 
more is formed than is needed and the excess is ex- 
creted A shghtly different view has been expressed 
by Hunter (1) “Creatine is the end product in the 
catabohsm of certain precursors in the protein mole- 
cule just as urea is of others If these precursors are 
present in excess relative to the demands for protein 
synthesis they will be transformed to creatine and 
partly excreted ” 

Creatimne is beheved to be a normal mtrogenous 
end product of muscle metabolism The amount ex- 
creted gradually increases with age and is not related 
to protein intake 

Nitzescu and Gantzea (17) conclude that creati 
nuria of childhood isdue to the presence of the growth 
hormone In their opimon the growth hormone in 
creases creatinuna, diminishes tolerance to adminis- 
tered creatme, and inhibits the effect of the male hor- 
mone on creatinuna 


In considering Buhter's conclusion that androgen 
has no effect in increasing creatine tolerance in child- 
hood, one must remember that only one dose of an 
drogenic factor (provmon) was given and that orally 
The statement of Buadge (ii) that “male hormone 
stops the creatinuna of childhood” is not confirmed 
by the results found in this work 
Jailer (ij) states that “the injection of testosterone 
propionate causes an abolition of creatinuna in im- 
mature monkeys and increases their capacity to retain 
creatme " Only a of the monkeys are stated to be 
definitely immature with inguinal testes The estima- 
tion of age in these cases is a comparative estimate 
based on the weight of the animal Thus the possibil 
ity of their being adolescent rather than immature 
monkeys must be considered (Jailer, personal com- 
munication). Or, as in the case of some human in 
dividuals (case A G , age 9 years) secondary changes 
may have begun at an earlier age and thus the quoted 
result obtained 

SUMMARY AND CONCLUSIONS 

Immature males excrete creatme and show impaired 
retention of exogenous creatme 

Injection of gonadotropin as illustrated in this 
work produces no significant change in creatinuna 
and does not increase the capacity to retain creatine 
Injection of androgen as illustrated produces no 
change in creatinuna nor docs it increase the ca- 
pacity to retain creatine 

None of the procedures produced any significant 
effect on the level of creatinine excretion 

I \M5h to express my appreciation and gratitude to Dr Earl 
T Engle, Department of Anatomy, College of Physicians and 
Surgeons, Columbia Univcrsitj, for his \aluablc aid and interest 
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Effects of Testosterone Propion- 
ate and Stilbestrol on the Mam- 
mary Gland Postpartum 


Edward M. Jeppson, M.D. 
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Aaron E. Kanter, M.D., F.A.C.S. 

From Salt La\e City, Utah 
and Chicago, Illinois 


HERE HAVE BEEN SEVERAL REPORTS OH the Value 

of testosterone propionate and stilbestrol in 
- L combating the pain of breast engorgement and 
in inhibiting lactation following delivery (i-6). The 
results reported have, in the main, been favorable and 
if they are confirmed by a sufficient number of inves- 
tigators, these materials may be safely added to the 
obstetrician’s armamentarium. 

The opportunity was presented for observation of 
some effects of testosterone propionate on the mam- 
mary gland and its secretion following delivery. The 
pudy was made on 139 patients. Of these, 55 were 
Bsed as controls and 84 were given testosterone pro- 
pionate or stilbestrol. There were 15 patients in 
whom it was necessary to stop lactation; of these, 7 
received testosterone propionate by deep hypodermic 
injections and 8 were given stilbestrol orally. Sixty- 
nine patients received testosterone propionate. 

The procedure employed for combating the pain of 
breast engorgement in the control group consisted of 
the application of ice packs with tight binders to the 
breasts, the limitation of fluids and the use of code- 
ine. For the patients receiving testosterone propion- 
ate no additional treatment was given. The oral 
dosage of testosterone varied from 20 to 30 mg. as 
compared to the 10 to 15 mg. when given by deep 
hypodermic injection. At the first subjective sign of 
engorgement, the initial dose of testosterone propio- 
nate was given, 10 mg. orally or 5 mg. by deep hypo- 
dermic injection. This was followed in 6 hours by a 
second and, if pain persisted, a third was given. 

The evaluation of pain was made as follows; no 
pain, slight pain and much pain. This is, of course, 
entirely subjective and dependent upon the emotional 
make-up of the patient. However, since pain was the 
only thing to combat, we considered the patients 
complaint as a reliable gauge. We listed those pa- 
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tients as having much pain who would have re- 
ceived codeine, tight binders, ice packs and limitation 
of fluids, for relief. These were the only patients who 
received a third dose of testosterone propionate. 

Table i shows the effect of testosterone propionate 
Table t. Results of therapy with testosterone propionate in 

CASES OF BREAST ENGORGEMENT 


Engorgement 

Onset 

Control Group 

55 Patients 

Treated group 

69 Patients 

Time of: 
Average 

61 hours 

57 hours 

Shortest 

40 hours 

30 hours 

Longest 

8j hours j 

97 hours 


No. 

% 

No. 

% 

No pain 


57 

30 

44 

blight pain 

i II 

19 

17 

24 

Much pain 

n 

24 

22 

32 


on painful engorgement as compared with the con- 
trol group. Approximately 57% of the patients in the 
control group had no pain; 44% of those treated with 
testosterone propionate had pain. About of the 
control group had much pain as compared to of 
treated patients. The time of onset of engorgement 
for the control group was 61 hours and for the treated 
group 57 hours post partum. 

Table 2 shows the comparison between the con- 
trol and treated patients regarding the average time of 
onset of lactation and the average amount of milh 
obtained. Of the control group, 6% produced milk 
on the and day and 38% on the 3rd day so that a 
total of 44% were lactating by the end of the 3rd day- 
Of the 69 patients receiving testosterone, none ha 
milk by the end of the and day and only 8% were 
lactating by the end of the 3rd day. By the 5th day a 
patients of both groups were lactating and the aver- 
age amount in each group was essentially the same. 

Of the 55 patients in the control group, 5 
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give up nursing because of lack of milk However, 3 
of these patients had not nursed their previous babies 
for the same reason The remaining i patients (one 
ptimipara and one multipara) make up 4% of the to 
tal Of the 69 patients receiving testosterone propio 
nate, 8, or 11%, had to stop nursing due to insuffi- 
cient milk One of this latter group had not nursed her 
last baby for the same reason; the remaining 7 pa- 
tients (6 primiparae and i multipara) constitute 10% 
of the group 

There were 15 patients who were given hormone 
products to prevent and/or discontinue lactation Of 
these, S patients had stillbirths, 3 refused to nurse 


Table a 



' Amount of Milk Produced 


Da>8 

Control, 55 Patients 1 

! Treated 6g Patients 

Post 





Av amount, 

% 

A\ amount 

% 

partum 


o: 


' 02 



2 7 

6 

0 ' 

0 

3 

a p 1 

44 


8 

4 

y 

94 

4 

9* 

1 

7 y 

100 

7 

ICO 

6 

9 y 


9 


7 

11 


II 


S 

9 

1 

ti I 


9 

11 

i ! 

12 y 1 



the infants, 2 were unmarried women, i patients 
baby died at 3 months of age and i patient developed 
mastitis on the 10th day post partum Seven of these 
patients were given deep hypodermic injections of 
testosterone propionate The total dosage ranged 
from 50 to too mg in 25 mg doses at 24 hour inter- 
vals Of these 7 patients, 6 received the initial dose at 
the onset of engorgement The 7th patient who had 
nursed her baby for 3 months was given 50 mg in 2 
days, lactation stopped by the 3rd day Careful and 
frequent inspection revealed soft and non lactatmg 
breasts in all cases by the end of the jth day after 
treatment was instituted 

The remaimng 8 patients of this group were 
treated with diethyl stilbestrol Of these, 4 were 
given a total of 8 to 12 mg starting on the and day 
Aer delivery, a i mg dose being given 3 times daily 
^ey all had soft, non lactatmg breasts within 4 days 
Three patients were given a total of 4 to 8 mg each 
starting on the and day, i mg being given twice 
ally These 3 had in addition to the medication the 
application of tight binders and ice packs to their 
reasts In these 3 cases the breasts were soft and non- 
^tating within 3 days after treatment was started 
the remaimng patient who had received no treat- 
j mastitis on the loth day post partum 

She had been lactatmg for about 7 days Therapy con- 


t? 

sisted of I mg of stilbestrol 3 times daily for 3 days 
and ICC bags to the involved tissue The breasts were 
soft and non hctating by the 3rd day of treatment 
and the affected area rapidly healed 

In the control group of ;; patients, 4 developed 
mastitis Of these, 2 progressed to abscess formation 
necessitating incision and drainage There were no 
complications m the patients receiving testosterone 
propionate 

DISCUSSION 

The action of these hormone products is generally 
considered to be a suppression of the mammary 
sccrctagogue produced by tbe pituitary gland (7-10). 
Tliere is no evidence that the use of testosterone pro 
pionate or of stilbestrol in small doses for a short time 
IS injurious to the patient However, there may be 
temporary suppression of ovarian activity These hor- 
mone products were noted to have no apparent ef- 
fect on the involution of the uterus, the amount of 
lochia and the development of afterpams There were 
no unpleasant after effects, nor did we note any local 
reactions m the areas of injection 

From this study testosterone propionate offers no 
apparent advantage over the routine treatments em- 
ployed at present for the control of pain in puerperal 
breast engorgement If any effect of this product can 
be noted with the dosage used, it is one of delay of 
the onset of lactation without a delay or even with an 
earlier appearance of engorgement The ultimate ef- 
fect of testosterone propionate is probably one of 
permanently inhibiting lactation as is evidenced by a 
10% failure m ability to nurse as compared with 4% 
in the control group It is presumptuous to make posi- 
tive statements on so small a series of cases but if 
these findings are later confirmed, the use of testoster 
one propionate for such minor puerperal difficulties as 
painful breast engorgement should be discouraged 

In patients in whom it is advantageous to subdue 
or discontinue lactation, testosterone propionate and 
stilbestrol are equally satisfactory At tbe present 
time, the high cost of the former product plus the fact 
that it IS apparently more effective when used by the 
parenteral route makes stilbestrol appear to be the 
choice of available single procedures This compound 
used with tight binders and ice packs to the breasts 
bids fair to become an ideal method for the suppres 
Sion of lactation 


SUMMARY 

A study of 124 patients was made to determine 
value of testosterone propionate in the prevention of 
the pain of breast engorgement in the puerperium 
The results showed this compound to be of little or 
no value for this purpose and of some disadvantage 
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since it caused a delay and discontinuance of lacta- 
tion. 

Testosterone and diethylstilbestrol are useful in 
preventing or discontinuing lactation. 

A combination of diethylstilbestrol with tight 
binders and ice packs appears to be ideal for suppres- 
sion of lactation. 

Our appreciation is extended to Ciba Products Company, 
Incorporated, Summit, N. J., for tbeir generous supply of Metan- 
dren and Perandren. Also the Eli Lilly and Company, Indianapo- 
lis, Indiana, for their generous supply of diethylstilbestrol. 
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Stilbestrol Monomethyl Ether' 

Report on Its Clinical Use 

|Men.opausal Syiidroine]| 
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Baltimore^ Maryland 


I NVESTIGATIONS, principally by Dodds and his co 
workers, have shown that estrogenic activity is 
not corifined to the naturally occurring sub- 
stances of steroid structure (i) Over a hundred 
synthetic substances have been shown to be estro- 
genic in varying degree Of these matenals by far the 
most important is stilbestrol The structural rela- 
tionship of this synthetic compound to the naturally 
occurring estradiol is apparent on consideration of the 
two formulae (fig x>i) Although the overfill dimen- 
sions and general architecture of the molecules arc 
similar as are their stereo-chemical configuration, 
there arc certain notable differences Stilbestrol is 
characterized by its highly unsaturated nature, and by 
the aliphatic nature of its side chain as contrasted 
with the cyclic structures in estradiol (B and C m 
fig a) 

The physiological response elicited by the syn- 
thetic estrogens in the therapeutic range has been 
shown to be identical with that of the natural hor 
mones 

Most investigators believe on the basis of experi- 
mentation to date that the availabihty of estrogen to 
the animal organism, its metaboUsm, and its excretion 
are functions in which the hver plays a major role 
When the natural estrogens are administered by 
mouth, the greater portion is metabohzed by the 
hver during the process of absorption (i) With 
stilbestrol and other synthetic estrogens the degree of 
breakdown, while proportional to the rate of absorp 
tion and elimination, is considerably reduced This 
difference in metabolism and absorption probably ac- 
counts for the greater oral potency of stilbestrol and 
also for the incidence of gastro intestinal upset that 
occurs with stilbestrol therapy 

Received for publication October 24, 1941 
^ The author is indebted to Dr Franz C Schmelkes of the Wah 
lace and Tieman Products Company, BelleviUe, New Jersey, for 
the clinical supply of this material and for furnishing data on the 
chemical aspects of the compound 


For dinic.ll use the most desirable estrogen would 
combine the following characteristics It should be 
a), non tone, b), of a high order of estrogenic actit ity 
regardless of the mode of administration, c), it should 


^ 1 


PqO Rg 4 

Fig i Dictm LSTiLBESTROU Fig 1 Estradiol Fig 5 Hexe«trol. 

Fig 4 3,4 Bis P HYDROtr PHEStL HEXADIEVE 54 

have a prolonged effect to obviate the necessity of 
frequent injections and d), should be inexpensive and 
readily available The natural estrogens or their 
derivatives fulfill these requirements except for the 
disadvantage of being comparatively expensive and 
much less active by oral administration Stilbestrol on 
the other hand although inexpensive and readily 
available has been found to give rise to undesirable 
side effects when used in dosage levels capable of 
producing a fully comified vaginal smear Also, stil- 
bestrol, possibly because of its high solubility and 
ready availabihty for all organs produces an immediate 
rather than a prolonged estrogenic effect Also, the 
oral effectiveness is well below that of the parenteral 
effectiveness 
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The possibility of suitably modifying the stilbeS' 
trol molecule in order to produce the desired physio^ 
logical effects was therefore investigated. Although 
a wide variety of modifications of the basic molecular 
structure of stilbestrol have been reported, as yet 
no definite correlation between chemical structure 
and estrogenic activity can be made. Comparatively 
few changes in the molecule are possible without a 
decrease in potency. The central double bond may 
be saturated as in hexesterol (fig. 3), or a second 


T.-\ble I. Estrogenic activity of di-alkyi. ethers of stilbestrol 


I R.U. 

Methyl 

25 Mg- 

Hexyl 

30 mg. 

Ethyl 

50 Mg’- 

Heptyl 

750 fig. 

Propyl 

250 fig. 

Octyl 

> 50 mg. 

Butyl 

250 fig. 

Nonyl 

5 mg. 

Amyl 

600 fig. 

Decyl 

50 mg. 


Hexestrol dimethyl ethei 

50 Mg- 



Hexestrol diamyl ether 

600 fig. 



These assay values along with the melting point of the compound 
have been previously published by Dr. E. E. Reid and Dr. E. 
Wilson (5). 


double bond may be introduced as in 3,4 bis p'hydroxy 
phenyl hexadiene 3,4 (fig. 4) without decreasing the 
potency. 

Variation in the length of the side chains has been 
reported by Dodds and his collaborators (i) to result 
in decreased activity. Thus stilbestrol is two or three 
times as active as the corresponding compound in 
I which I of the 2 ethyl groups has been replaced by a 
f methyl group; four to six times as active as the com^ 
pound in which both ethyl groups have been re- 
placed by methyl groups; and 20 to 30 thousand 
times as active as the compound where both ethyl 
groups are replaced by hydrogen. Lengthening of the 
side chain, as in the compound where both ethyl 
groups have been replaced by mpropyl groups de^ 
creases the potency several hundred times. 

It is noteworthy that these compounds in common 
with other hormones differ in the potency of their 
stereo and geometric isomers. Stilbestrol, which is 
supposed to have the trans configuration of the sub' 
stituents about the central bond, seems to be con- 
siderably more active than the purest cis isomer thus 
far prepared. 

Dodds and co-workers prepared various esters of 
stilbestrol with aliphatic acids. They reported that 
the esters although somewhat less active than the 
parent compound produced prolonged estrus in rats. 
Clinical evidence of activity, particularly of the di- 
propionate ester, indicates that some of the untoward 
side effects of stilbestrol therapy have been removed, 
and a prolongation of the period of vaginal cornifica- 
tion achieved. 


The observations that methyl ethers of various 
biologically active materials such as vitamin K, estra- 
diol and estrone may be utilized in the animal organ- 
ism presumably after demethylation led us to in- 
vestigate the activity of di-alkyl ethers of stilbestrol. 
Since we began our investigation Sondern, Sealey and 
Kartsonis reported the activity of stilbestrol, the di- 
methyl, the di-ethyl and the di-propyl ethers to be in 
the ratio of 1:5:10:33. In table i we record similar 
but more extensive data. Although one obtains the 
desired prolongation of effect with the di-alkyl ethers 
of stilbestrol, the materials are somewhat too inactive 
for clinical utilization, and the duration of estrogenic 
effects is difficult to control. 

In an effort to enhance the activity of the di-ethers 
while still maintaining the prolonged estrogenic 
effect we have assayed various mono ethers of stil- 
bestrol and hexestrol.- 

Table 2 shows the assay values obtained. As in the 
di-ether series, the estrogen value of these derivatives 
is reduced with increasing chain length. 

The mono ethers of hexestrol are significantly less 
active than those of stilbestrol. This fact presumably 
arises from the greater ease of demethylation of the 
stilbestrol mono ethers as compared to the hexestrol 
mono ether. 

The monomethyl ether of stilbestrol was carefully 
examined. It was found to be almost as active by 
oral administration as by intramuscular injection, the 
ratio being 1.25 to i.o. By mouth it is only slightlj 

Table 1. Estrogenic activity of mono-alkyl ethers 
OF stilbestrol 


1 R.U. 


Methyl 

2-2J Mg- 

Octyl 

50 fig. 

Ethyl 

5 Mg. 

Nonyl 

84 Mg. 

Propyl 

17-5 Mg- 

Decyl 

200 fig. 

Butyl 

20 Mg. 

Undecyl 

too fig. 

Amyl 

48 Mg. 



Hexyl 

45 Mg. 



Heptyl 

50 Mg- 




Hexestrol monomethyl ether 8 fig. 

Hexestrol monobutyl ether 50 fig. 

Hexestrol monoamyl ether 150 fig. 


These assay values along with the melting point of the compound 
have been previously published by Dr. E. E. Reid and Dr. E. 
Wilson (5). 

less active than stilbestrol and is several times as 
active as estrone. In fact, its activity by mouth ap 
proaches that of estrone by injection. Injections of 
amounts well above the threshold estrogenic dose 
result in prolonged estrogenic effects, the prolonga- 
tion being in proportion to the dose (table 3B). 

- Some of these derivatives were kindly furnished by Dr. E. E. 
Reid and Dr. E. Wilson. Others were obtained from the Resear 
Department of the Wallace Tiernan Products Company. 
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CLINICAL EVALUATION OF STILBESTROL MONOMETHYL 
ETHER 

The use of estrogens in the menopausal syndrome 
IS a substitutive form of therapy designed to rephee 
absent or diminishing ovarian function The results 
of treatment in such cases have become the accepted 
standard of clinical effectiveness of the various nat 
ural and synthetic estrogens A senes of 19 cases 
with the menopausal syndrome was selected for treat- 
ment with the monomethyl ether of stilbcstrol Ten 
of these were surgical castrates and 9 were patients 
with senile ovarian changes 
In general, the plan of treatment was to give the 
hormone by intramuscuhr injection in sesame oil once 
weekly for several doses (usually 10 to 15 mg for a 


Table 3A. Comparative effectiveness of estrogens orally 

AND PARENTTRALU 




pgOiR u 

Estrone 

By injection 

1-3 


By mouth 

7 5-15 

Stilbestrol 

By injection 

0 3-0 3 


By mouth 

06-10 

Stilbcstrol 

By injection 

3 0 

mono methyl 
ether 

By mouth 

2 5 


period of i month) and then to give a maintenance 
dose by mouth (usually 1 mg each night) Tins 
regime, however, was varied considerably In some 
cases, the patients were maintained on injections for 
a period of months m order to determine the interval 
of time that might be permitted to elapse between 


injections without a return of symptoms In several 
patients m which the symptoms appeared within a 
few weeks following surgical castration, oral thcrap) 
only was administered No untoward reactions were 
observed with oral therapy Two patients were 

Table 3B Comparison of potency of estrogens and op the 

DURATION OP THEIR EFFECT WHEN INJE CTED^ 

Estrone 

Threshold, i to 3 /ig Prolongation loX, 1 to 3 days 
25X, I to 3 da>s 

Stilbeslrol 

Threshold, o ^ fig Prolongation, loX, 2 days 

25X, 2 to 4 days 

Monmnethyl-Etlier of Stilbestrol 

Threshold, 3 fig Prolongation loX, y to 9 days 

3 yX. 10 to 45 days 

I Prolonged effects have not been obtained by onl admmistra 
tion 

nauseated and vomited following parenteral injections 
of 15 mg, but therapy was resumed without en- 
countering any difficulty at a lower dosage level 
In another patient, nausea appeared after the injec- 
tion of 55 mg 

In genenl lo to 15 mg of monomethyl ether of 
stilbcstrol arc sufficient to inhibit the menopausal 
syndrome (hot flushes, giddiness, throbbing in the 
head and headache) for a period of i week With 
doses of 55 mg by injection, treatment may be spaced 
as far apart as 3 or 4 weeks With doses as low as 10 
mg no reactions occur, but occasional nausea is en- 
countered with 15 or 25 mg dosages Once the meno- 
pausal reactions have been controlled by injections, 
the patients can usually be mamtamed on i mg daily 
by mouth for an indefinite period In an occasional 


Table 4 Castrates with menopausal syndrome treated with monomethyl ether of stildestrol 


Case, 
and Age 


£ P 43 

KB 34 

RC 41 
MS 33 
GH yi 

MW 40 

45 

MM 49 

HW 40 

H M 23 


Indication 

for 

Castration 


Cystic ovaries, endome 
tnal hyperpbsia 
Pelvic inflammatory dis 
ease 

Myomatous uterus 
Lumbar neuroblastoma^ 
Endometrial hyperplasia] 

Utenne and intraliga* 
mentus myoma 
Myomatous uterus 

Myomatous uterus 
Pelvic inflammatory dis 
ease 

Pelvic inflammatory dis 
ease 


Injection 


Dose 

mg 


25 

10 

35 


Interval 

wk 


Subsequent 

Oral 

Medication 
mg /day 


I. 3X, I 


Results 


Good 

Good 

Excellent 

Excellent 

Excellent 

Excellent 

Good 

Good 

Excellent 

Good 


Reactions 


Nausea twice 

None 

None 

Nausea, once 
with 35 mg 
None 

Nausea with 
15 mg 
None 
None 

Some nausea 


Number 
of month 
Treated 


^ Castration result of repeated irradiation. 


22 


CHARLES F. GESCHICKTER AND ELIZABETH W. BYRNES 


Volume : 


case as much as 2. to 5 mg. daily may be required. In 
mild cases, particularly for symptoms appearing 
within 2 to 3 weeks after castration, oral medication 
alone is frequently adequate. 

In table 4 and in the case histones the results of 
therapy arc presented in more detail. 

M)s. G. H. The patient, aged 51, has been marned for 
29 years She has two children and had two abortions On 
June 5, 1940, the uteius, tubes and ovaries were removed 
because of menorrhagia associated with subserous and in' 
tramural fibroids. In November 1040, she complained of 
hot flushes which came as frequently as every three or 
four hours These were accompanied by dizciness and full' 
ness in the head. Ten mg. of monometliyl ether of stih 
bestrol were injected intramuscularly once wceklv This 
dose w'as well tolerated, but there was a tendeiKy foi the 
flushes to return at tlic end of 5 days The inti-amu<;,.u!ar 
dose was then increased to 1 5 mg once weekly w ith com' 
pletc control of flushes This treatment w as continued for 
2 montlis The dose rtms then increased to 2t mg which 
controlled the flushes from 10 to 12 days There wa^ some 
nausea w’lth the fiist dose but not wuth subsequent doses 
of 25 mg. At the end of 4 months, the patient wjs gnen 
tablets of monomethyl stilbestiol ether 1 mg each 
These were taken one every' otlicr night, but did not com 
plctely control the flushes Three weeks latci the do«' 
was changed to i mg evert’- night For the p ict s months, 
the patient has been doing well on this dosage 

Mrs M. \V. The patient, a mamed woman, iged 40, 
had attacks of abdominal pain for 4 yea'-s the pain radiat' 
ing across the abdomen and sometimes to the back Most 
of tlie tenderness appeared to be low' and in the midhne 
Palpation of the abdomen revealed a mass in the left 
adnexa At operation, Aug. 30, 193S, a lar^e intramural 
myoma and bilateral chocolate cysts of tlic ovanca were 
found. The appendix, uterus, tubes and o\-ancs were re- 
moved. The patient did well for one year after the opera- 
tion; after which there was a return of abdominal distress 
Another operation was performed for an intra-ligamcntin' 
paroianan cyst on Nov. 27, 1039 Following this, the pa- 
tient improved and gamed in weight. In 1040 she had 
gained 10 pounds and was free of abdominal distrcs-s In 
December 1040, however, she was having hot flushes 
even,- 2 hours and was feeling ncr\-ous and tense. She did 
not Inve strength to complete a day's work. She was given 
I mg. of monomethyl ether of stilbcstrol daily. Within a 
penod of 2 weeks the patient had regained her normal 
enerj\' and had lost her nen'ous. tense feeling. She has 
since been taking i mg. daily and has been free from 
sMiiptom^ in the past 0 months. 

Mrs. K B The patient is a marned woman aged 5a 
with two children, xvho had a prex-ous hysterectomy 5 
years ago On Sept. 3. 1040 an c.xploiatory laparotomy was 
done for .idhes'ons, and both tube:> and ox’ancs were re- 
moved. Sinee tint time she has been haxang continual ab- 
dominal di^rre^s with nausea and frequent vomiting. She 
has had attacks or' diarrhea and severe he.adachcs and has 
lost 20 pounds in weight. Before the patient left the hos- 
pital in September 1040, she was haxang flushes and was 


put on stilbestrol by mouth, i mg. every other day. How- 
ever, within 2 weeks she returned complaining of constant 
nausea every morning with the spitting up of frothy ma- 
terial and repeated vomiting Stilbestrol was discontinued 
and the headaches and flushes soon returned On Oct jo, 
1940 she vx'as given 1 5 mg. of monomethyl ether of stil 
bestrol intramuscularly. The night of the injection she 
vomited and was nauseated for the next 24 hours The 
patient was not treated for 2 weeks, and was then given 
injections of 5 mg once w'eekly which were well tolerated 
but which did not control the headaches She was then 
given I mg -tablets to be taken by mouth one each day 
These controlled the headaches and flushes There was a 
tendency for fullness and loss of appetite after a penod of 
3 months, and the patient was put on parenteral adminis 
tration and the tablets w’crc decreased to one every other 
day'. Early in August, 1941 there w'as a return of the 
flushes and headaches The patient w'as given 15 mg hj 
injection in three equal doses of y mg at q-hour interals 
to sec if her tolerance had increased. Again there was 
nausea and vomiting, and the patient was returned to the 
u'C of I mg.'tablcts every day. The results have been satiy 
factory and there has been no nausea or headache 

Mr.<: F. N- The patient, a married woman aged 45, had 
backache and abdominal pain. A tumor w'as palpated Ion 
in the pelvis At operation in August 1939, t»th the 
uterus and ox'arics were removed, but when the poitenor 
peritoneum was inci.sed the pelvic mass proved to be the 
left kidney'. The appendix was removed and nothin? 
further was done The patient's abdominal complaints 
wore reliex'cd, but in February' 1940 nervousness, fetigue 
and flushes became severe. The flushes occurred as fe 
qucntly as every 4 hours. She was put on solbe.'tioi 
tablets, I mg. every other night. At the end of 5 dap, 
there w-as a feeling of fullness, loss of appetite, andflatu 
Icnce. She was given injections of estradiol benmatc, i 
mg . every week for the remainder of the year. In February 
1041, the treatment was changed because the patient com 
plained of a feeling of fatigue and depression dunng t 
first 2 days following the injection An injection of 2 B? 
of stilbcstrol intramuscularly' was tried, but the patua 
x-omitcd 5 times during the night. She was then put m 1 
mg of estrone parcntcrally twice weekly. Treatment 
continued for several months with control of 
Ten milligrams of estrone were then implanted in t 0 ’ 
in the form of three pellets Again, the patient ha a 
mg of depression and fatigue for several days jj 
2 or 3 weeks in w'hich the symptoms were contro 
June 1021, the pat’Cnt was put on tablets of mono® 
ether of stilbcstrol, one every other night Tbc.-c w 
tolerated, but did not completely control tht. tc 
fatigue and hot flushes. 

Mrs. R M. This patient, aged 40- ^ 
menopause. The patient had flushes every on- - 
hours. Sulbestrol monomethyl ether tablets. 
were given for 3 weeks xx-ith complete 
After 6 months without treatment, there 
in a mild form and i mg. every 2 days for2 
mmistcred. Thereafter, the medicatJOi W 3 = ^ p_- 

the appearance of the flushes, but not more- 
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daily The symptoms are controlled on i or a mg each 
month at the present time She has no untoward symp- 
toms 

Miss E W This patient, aged 43 > a spontaneous 
menopause The patient had flushes every 2 to 4 hours 
which required 2 mg of estrone 3 times weekly for com' 
plete relief She could not take stilbcstrol because of 
nausea The patient was put on stilbcstrol monomcthyl 
ether, i mg daily, with complete relief for 3 months of 
treatment She has had no untoward symptoms and is per' 
fectly comfortable She has not needed any medication for 
the past 2 months 

In addition to the 19 cases of menopausal syndrome 
just discussed there were thirty cases with a variety 


cases with dysmenorrhea were given i mg. of stih 
bestrol monomethyl ether daily for 10 days preceding 
the menstrual penod The majority reported improve' 
jnent The patients who were depressed in the prc' 
menstruum received 1 mg either daily or every other 
day. The majority of these cases noted increased 
libido and enlargement of their breasts All tolerated 
ibc drug well. None of the patients in this group 
developed amenorrhea 

Four cases of painful breasts, 2 complicated by 
adenosis, were treated with i mg -tablets daily over 
a period of 2 months, treatment thereafter being diS' 
continued All of these patients were improved and 
noticed an increase m the size of the breasts 


Table 5 Menopausal sindrome with senile ovarian chances treated v.rrn monomethvl ether of stildestrol 



i 

Injection 1 

Subsequent 

I 


Number 

Case and Age 

Dose Interval 

mg days I 

Oral 

Medication 

Results j 

i 

Reactions 

of Month 
Treated 

Du 

39 

25 28 

1 1 mg every other day 

, Excellent 

1 None 

9 

Be 

40 

10 7 


Excellent 

1 None 

3 

Ex 

49 

II 10 


Good 

1 None 

2 

Pr 

43 

ly 1 

I mg daily 

Excellent 

1 None 

6 

hy 


' 10 7 

Good 

None 

2 

RM 

49 

1 

1 rog daily for 6 mo 
Tlicrcafier. 1 mg every 

2 days or for flushes 
only 

Patient 6nall> con 
trolled b> about 2 mg 
monthly 

None 

1 

6 

1 


43 : 

Previously treated estrone then 
stilbestrol tned, discontinued 
because of nausea 

I mg dail) 

Excellent 

None 

3 

EM 

47 

5 sX/’Ak Menstrual bleeding 
v.hen discontinued 5 mg jX 
weekly then resumed 


Excellent 

None 

y 

£A 

46 1 

I 3 X/wk 

I mg daily 1 

Excellent 

None* i 

3 


* The patient vocoited twice, but was a diabetic and when disease controlled with insulin the nausea disappeared 


of Other conditions which were treated with stih 
bestrol monomethyl ether In these cases the drug 
was administered orally in i mg doses daily and oc' 
casionally m larger amounts 

There were 6 cases of hypogonadism, the majonty 
with the girdle type of obesity and loss of energy 
With one exception, these patients had scanty men- 
struation and were between the ages of 16 and 24 
The treatment consisted of i mg of stilbcstrol mono 
methyl ether and 3 grains of thyroid daily The drug 
was well tolerated and clinically effective as judged 
by the increased energy and decreased weight These 
patients showed a tendency to amenorrhea unless the 
estrogenic treatment was discontinued at intervals or 
progesterone injections (5 mg once weekly) were 
added 

A group of 14 cases with menstrual disorders, in- 
cluding young girls with dysmenorrhea and women in 
their late thirties or early forties, with lassitude and 
depression in the premenstruum, was treated The 


Stilbcstrol monomethyl ether was used in doses of 
2 5 mg daily by mouth along with dicalcium phos 
phate wafers, vitamin D and a diet rich in calcium and 
phosphorus to stimulate ossification in 6 cases with 
bone lesions The drug was well tolerated and os 
sification was usually stimulated In one case of 
osteogenic sarcoma, the patient had metastasis to the 
lungs with severe cough and was bedridden Remark- 
able improvement occurred and the patient has been 
symptomatically relieved for 9 moQths The affected 
leg had been previously amputated In a case of 
pituitary giantism treated with 5 mg of the drug 
daily by mouth, further growth was arrested This 
patient developed gynecomastia and complained of 
loss of appetite One of the patients with giant cell 
tumor, treated by curettage, could not take the drug 
in 2 5 mg doses because of vomiting 

Toxicity of StiJhestrol Monomethyl Ether 
In our experience the toxicity of estrogenic com- 
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pounds must be based largely upon clinical data, 
since to date no toxic effects have been found in 
animal experimentation which would permit a quan- 
titative comparison of the toxicity of the various 
estrogens. Morrell (a), in tabulation of 64 published 
papers on the clinical use of stilbestrol in 4,507 cases, 
Hsts only three authors (reporting on 304 cases) who 
found no untoward side reactions with the use of this 


Table 6. Effectiveness of various estrogens in the production 

OF MAMMARY CANCER IN SUSCEPTIBLE RATS 




Dos- 

Av. 

Time 

Rats 

with 

Cancer 

Total 

Dosage 

Estrogen Potency 

1 age 

for 

Cancer 

dose 

factor* 


Mg- 

/ig./day 

days 

% 

mg. 


Injections, estrogen without prolonged action 


Estrone 

I.O 

200 

203 

80 

34-8 

34-8 

Estrone 

I.O 

100 

383 

100 

32.8 

32.8 

Estrone 

I.O 

50 

548 

75 

32.5 

32.5 

Stilbestrol 

0.3 

200 

104 

100 

17.8 

59-3 

Stilbestrol 

0.3 

100 

212 

100 

18.2 

60.8 

Estradiol 

0.3 

100 

290 

50 

25-O 

83-3 

Injections, 

estrogen with prolonged action 


Stilbestrol 

2.0 

50 

212 

50 

9-5 

4-8 

monomethyl 

ether 







Stilbestrol 

25.0 

500 

233 

17 

116.5 

4-6 

dimethyl ether 
Estradiol 

0.6 

200 

120 

23-6 

39-2 

67 

benzoate 




Estradiol 

''enzoate 

0.6 

100 

120 

63 

II. 8 

19.6 

istradiol 

0.6 

5 

120 

100 

0.6 

1.0 

enzoate 

istradiol 

0.5: 

100 

255 

75 

21.8 

43-6 

ipropionate 

Estradiol 

ipropionate 

o-T 

5 

120 

40 

0.6 

1.2 



Pellets 




;strone 

I.O 

5 

273 

50 

9.6 

9-6 

tilbestrol 

0-3 

5 

105 

20 

10, 1 

33-6 

istradiol 

0-3 

3 

310 

67 

8.0 

26 .'6 

istradiol 

lipropionate 

0-5 

4 

aSo 

67 

10. 0 

20.0 


* Potency indicates the number of micrograms of crystalline 
hormone necessary to produce full estrus in 50% of the animals 
(as measured by the vaginal smear) in the author’s colony of white 
rats. 

= Dosage factor is obtained by dividing the total number of 
mg. necessary to produce cancer by the estrogenic potency of the 
hormone. 

{ 

drug. These reactions included, in the order of their 
frequency, nausea, vomiting, loss of appetite, ab- 
dominal distress, headache, diarrhea, drowsiness, 
vertigo, palpitation, and skin eruptions. Only during 
pregnancy and the puerperium are toxic manifesta- 
tions uniformly absent. Liver function studies, blood 
morphology, blood chemistry, and studies of the 
urine revealed no significant findings in the cases 
reviewed by Morrell. The percentage of untoward 
side reactions increases with the size of the dose. 


When administering stilbestrol compounds for a 
specific effect such as the control of menopausal 
symptoms, other physiological effects such as increase 
in the size of the breasts and pigmentation of the 
nipples, accentuation of libido and delayed or in- 
creased uterine bleeding are observed. The effects on 
mammary development and on uterine bleeding ap- 
parently are slightly more pronounced with stilbestrol 
compounds than with other estrogens. 

The five instances of untoward reactions observed 
by the author in 49 patients treated with the mono- 
methyl ether of stilbestrol are in general similar to 
those found when stilbestrol is administered, but 
occur in a smaller percentage of cases and are prac- 
tically absent in women when the oral method of 
administration is used. With oral therapy loss of ap- 
petite was observed in one patient receiving- 5 mg. 
daily; in another patient, there was vomiting with 2.5 
mg. doses. Both of these were boys aged 16 and 17 
in whom the drug was used to promote ossification. 
Since the oral potency of stilbestrol monomethyl 
ether is approximately the same as that of stilbestrol, 
it is our impression that the former drug is definitely 
better tolerated when given by mouth. 

Thus, patients who were unable to take stilbestrol 
by mouth, were able to take corresponding doses of 
the monomethyl ether. When intramuscular injec- 
tions are used, the gastro-intestinal symptoms depend 
upon the size of the dose. In general, injections of 
from 10 to 15 mg. in oil which will control meno- 
pausal symptoms for 7 to 10 days are well tolerated. 
With high doses of from 15 to 25 mg. untoward re- 
actions will be observed in some cases, but these are 
usually confined to the initial dose. 

Cancerigenic Effects 

The comparative cancerigenic effect of a variety 
of estrogenic compounds on the mammary' gland of the 
rat is the subject of a separate communication. For 
the sake of brevity, only the following data are re- 
capitulated here (table 6). 

The rapidity with which the mammary cancer ap- 
pears, the percentage of affected animals, the type of 
changes preceding the cancer, and the pathologic 
form of the cancer are affected by increased dosage, 
physiologic potency, duration of the estrogenic action 
and the period of administration of the estrogenic 
compound, but not by its chemical structure. The 
pre-existing state of the mammary gland, the absence 
or presence of the gonads or the pituitary, and the age 
of the animal have also been found tobe ofimportance. 

The most commonly overlooked factor in studies 
of this kind is the strain or species susceptibility of 
the experimental animal. While the rats on which 
these experiments were performed belong to a strain 
in which mammary cancer does not occur spontane- 
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ously, nevertheless, their susceptibility to estrogenic 
mamimry cancer is definite In other strains of rats 
such as those described by Zondek, there was a 
marked resistance to estrogenic mammary cancer 
A similar resistance has been found by us in the ev- 
periments performed on the white rabbit and on the 
rhesus monkey 

When estrogens arc given in sufficient doses over 
a sufficient period to produce mammary cancer, there 
are also profound changes in the endocrine organs and 
in accessory sex structures Marked reduction in 
weight and various forms of atrophy accompanied 
by tumor formation occur in the gonads, the anterior 
pituitary, the thymus and in the adrenals 
Stilbestrol and its ethers are similar in their effects 
to the natural estrogens when given above physio 
logical levels for prolonged periods The number of 
mammary cancers produced and the time of their 
appearance when stilbestrol monomethyl ether is ad- 
ministered IS in proportion to its estrogenic potency 
and the delayed rate of absorption when considered 
in relation to the natural estrogens 
Approximately 10 mg of stilbestrol monomethyl 
ether are required to produce cancer in 50 per cent of 
the tats in 212 days The same amount is required if 
stilbestrol or estrone is used in the form of pellets to 
obtain a prolonged action With the estrone pellets, 
the cancer appeared within 27J days, and with stil 

715 NORTH CHARLES ST , 

BALTIMORE MARELAND 


bcstrol m 105 days The estradiol compounds which 
have a prolonged action such as the benzoate and the 
dipropionate require far less of the hormone for cancer 
production A total dose of 06 mg of estradiol 
benzoate or estradiol dipropionate will produce cancer 
in 120 days These facts are brought out in table 6 

SUMMARY 

A senes of di alkyl ethers of stilbestrol have been 
assayed on the rat 

A series of mono-alkyl ethers of stilbestrol and 
hexestcrol have also been assayed 

Stilbestrol monomethyl ether has been found to be 
highly effective and comparatively nontoxic orally 
and by injection when used for treatment in the 
menopausal syndrome The results of the clinical use 
of this drug in 49 cases are given 

The cancengenic activity of stilbestrol mono 
methyl ether has been investigated and compared to 
that of other natural and synthetic estrogens 
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Clinical Experiences with the 
Sublingual Administration of 
Alpha Estradiol 

I Vaginal Cornification]' 

George Joyce Hall, M.D. 

Sacramento, California 


A NUMBER OF INVESTIGATORS havc repotted that 
when estrogens are administered orally a 
considerable proportion, as much as go per 
cent, is inactivated in the liver. Thus, in order to 
achieve the same estrogenic effect, ten times more 
material must be given by mouth than is necessary to 
achieve the same result by hypodermic injection. 
This same principle applies to other steroid hormones, 
except that in some cases the hormone is completely 
inactivated if given by mouth. 

The original work by Anderson, Haymaker and 
Henderson (i) showed that when the steroid hot' 
mone, desoxycorticosterone acetate, was dissolved in 
a propylene glycomcohol solution it could be suc' 
cessfully administered sublingually in the treatment 
of Addison’s disease. A number of investigators have 
applied this same principle to estrogens, androgens, 
and other hormones. Salmon and Geist (a) have shown 
that sublingual administration of alpha estradiol pro- 
bices a typical cornified vaginal smear. The advam 
o..,ges of a highly active oral estrogen are obvious. 

Clinical evaluation of various estrogenic materials 
must take into consideration the effects of large doses 
every 5 to 7 days, smaller doses a or 3 times weekly 
and still smaller doses daily. 

Shorr (3) has reported; “The wider the interval be- 
tween doses the less efficient is any total amount of 
hormone, over any given period, in maintaining the 
level of estrogenic replacement therapy; and for this 
reason every assay designed to compare the relative 
effectiveness of estrogens by different routes should 
keep this principle in mind. The most accurate com' 
parative assays are carried out by daily administra' 
tions.” 

Following this line of reasoning, it would appear 
that if the daily doses were divided and given 3 or 
more times daily, the results should be better than 
one single large daily dose. 

Vaginal smears, which show the various degrees of 
cornification of the vaginal epithelium, are considered 
the most accurate clinical tests for determining the 
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estrogenic levels. In this investigation, vaginal smears 
were the only tests used. 

Vaginal smear technique: The vaginal material is 
collected from the lateral walls of the vagina with a 
curved spatula, spread thinly on a clean glass slide 
and dried with compressed air. The slide is then 
stained for ao seconds with a 2% aqueous solution of 
basic fuchsin. Excess stain is removed with tap water 
and the slide is dried with compressed air. It is then 
ready to evaluate. 

In April, 1941, the first series of 98 menopause 
types of patients was completed. In this series an efi 
fort was made to determine the comparative ratio of 
absorption of a-estradiol in a solution of propylene 
glycohalcohol administered sublingually to intra- 
muscular injections. This material was the crystalline 
a'estradiol dissolved in the glycohalcohol solution in 
a concentration of 0.5 mg. or 6,000 Allen-Doisy r.u. 
per cc. 

There is no question but that the technique of 
administration is of great importance if the best re' 
suits are to be obtained. There is an optimum amount 
of solution that ought to be administered at one time, 
since, if a large volume of the propylene glycohalcohol 
solution is administered at one time it mixes with 
salivary fluids and is likely to be swallowed. Experf 
ence shows that 1/ 10 cc. is suitable for one dose. If 
the solution is carefully applied one drop at a time, 
allowing a lapse of a few seconds between each drop, 
to the sublingual surface directly onto the visible 
sublingual veins, the absorption is good. This can 
easily be done by having the patient touch the roof 
of her mouth with the tip of the tongue and slightly 
tilt her head back, applying the first drop near the 
tip of the tongue at the point where the sublingual 
veins are first visible, and allowing it to trickle down. 
The single dose of i/io cc. (about 4 drops) should be 
applied in this manner, drop by drop, alternating the 
drops, on either side of the frenum. With a little 
practice in front of a mirror the patient will soon be' 
come adept and the solution can be administered 
without difficulty. A small pocket mirror will suf- 
fice when the patient is not at home. 
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If there is a tendency for salivary fluids to accumu- 
late after administration of the solution, it is better 
for the patient to swallow the accumulated fluid a bit 
at a time rather than to swallow all of the material 
at one time The surface tension of this solution is 
very low, 32 dynes per centimeter; thus, if only a 
small portion is swallowed it is believed that ,absorp- 
tion will take place from the upper portion of the 
esophagus so that no material will reach the stomach 
This material was given to some patients who had 
been receiving hypodermic injections every 5 to 7 
days It required o 20 mg daily sublingually (i/to cc 
4 times daily) or 2 o mg in 10 days to obtain the 
results afforded by two injections of i 666 mg. of 
estradiol benzoate at 5 day intervals There was con- 
firmation of Short’s findings in the fact that those pa- 
tients who had been receiving daily injections of 
o 166 of estradiol benzoate to obtain the desired estro 
genic level, obtained equal results with daily doses of 
o 20 mg sublingually It would seem, therefore, that 
the most rational comparison is with daily doses of 
both preparations (or routes of administration). 

In a recent series of 41 patients an effort was made 
to determine the variation of the vaginal cornification 
over a period of 14 days This was done because some 
patients seemed to maintain comfort and a high cstro- 
geme level (as determined by vaginal smears) and 
others had a mild return of their former symptoms 
with these dosages The findings arc shown in the 
table 

Results m terms of vacinal cornification, of 4 poses daily op 

l/io cc (or 0 05 MG ,600 R V ) E^CH OP a ESTRADIOL IN PROPYLENE 
GLYCOL'ALCOHOL solution administered as drops on under 
surface op tongue 
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Vag 

Vag 1 

Yag 1 

Vag 

her 1 

Smear 1 

Smear 

Smear 

Smear 

of 
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After 

After 

After 
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48 hr 

96 hr 
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I 

1 + 


1 

+++ 

2 

++ , 

-f+ 
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1 
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11 

++++ 

4 ' 4 - 4 - 4 - 1 

-1-+++ 

4 - 4 * 4 - 

3 

4* 4" 4- 4" 4" 

4'4-4-4-4- 1 
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4-4-4- 

6 
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Hysterectomized patients who had recened intramuscular Estrogens 


5 i 

I ++++ 1 

-1-+++ 1 

i T-t-h-h i 

1 4— i"t- 


++++ 

[ 4"i-4-4'-i- : 

-I-+-I-++ 
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Fig 1-7 and 1A-7A Photomicrographs op vaginal smears 
low and high magnification Atrophic smear of artificial menopause 
in I Gradual change up to normal cornification in 5 > 6 and 7 

Castrates, who had received no previous therapy, 
showed improved vagmai cornification at the end of 
14 days Pour castrates, who had received recent in- 
tramuscular estrogens, showed a shght reduction of 
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vaginal cornification after 2 weeks of sublingual estra- 
diol, and 3 maintained a high degree of cornification 
throughout the period of the test. 

Fifteen menopause types showed a slight reduction 
of cornification, whereas 8 patients had smears giving 
evidence for an improved estrogenic level. Five hys- 
terectomized patients had a slight reduction after 14 
days therapy and 3 were definitely improved. 

Twenty-four of 41 patients did not maintain quite 
the same estrogenic level, 3 maintained the original 
high level and 14 showed much improvement. Those 
patients who did not quite maintain the required 
level were given an intramuscular injection of 10,000 
R.u. of estradiol benzoate followed by i/io cc. of the 
sublingual estradiol solution 5 times daily (instead of 
4) with completely adequate results. Therefore, in- 
dividualization of dosage is required and effective 
clinical results are obtainable with this method of ad- 
ministration. 

These findings justify the belief that the a-estradiol 
in propylene glycol-alcohol solutions used sublingu- 
ally in this investigation produces the same effects on 
vaginal cornification as the estradiol benzoate admin- 
istered parenterally. 


It will be seen that over a period of 14 days almost 
comparable results were obtained by the sublingual 
administration of 2 mg. of a-estradiol when compared 
with injections of 3.33 mg. during a like period. 
About one-half of the patients showed a slight re- 
gression on the lower sublingual dosage. Undoubt- 
edly, if the same amount of material in milligrams had 
been given sublingually as given by injection, results 
would have been exactly comparable. 

It may be concluded, therefore, that the sublingual 
administration of a-estradiol in a propylene glycol- 
alcohol solution is equally as effective milligram for 
milligram as a-estradiol benzoate given by hypoder- 
mic injection. 

I am greatly indebted to Dr. Edward Henderson of the Medical 
Research Division, Schering Corporation, Sfoomfiefd, New 
Jersey, for supplying material for these studies. 
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Sexual Infantilism of Hypo- 
thyroid Origin 


H Lisser, M D. 

San Francisco, California 

OR MY ADDRESS Rs President of The Assocntion 
for The Study of Internal Secretions in 1928 
(i) the title “The Uniglandular Origin of Pluri- 
glandular Diseases” was chosen In the address was 
the statement “The overwhelming majority of cndo- 
cnnopathies which we are justified in diagnosing 
exhibit a predominantly uniglandular basis, which 
anyone properly trained in endocrine diagnosis should 
be able to recognize This conception (for which no 
originality is claimed) is a fundamental and controlling 
basis for the proper interpretation of endocrine syn- 
dromes An unanalyzed syndrome is a quicksand for 
therapy A firm foundation for incretory therapy de- 
mands a sharply defined analysis of the symptoms and 
signs, with emphasis on the gland primarily responsi- 
ble ” A diagnosis of ‘pluriglandular dystrophy' or 
‘multiglandular syndrome’ is often merely camou- 
flage for Ignorance 

This thesis is abundantly confirmed ty such well 
established endocnnopathies as gigantism, aero 
megaly, hypophyseal cachexia (Simmonds' disease), 
hypophyseal infantilism, exophthalmic goiter, myxc 
dema, osteitis fibrosa cystica, tetany, Addison’s dis- 
ease, mascuhnization due to arrhcnoblastoma or an 
adrenal cortical tumor, sexual precocity due to lesions 
of the ovary, the testicle, the adrenal cortex or the 
epiphysis cerebri, eunuchism and hypogonadism, all 
of which have their primary specific gland focus 
whose functional derangement causes secondary dis- 
turbance in one or more other ductless glands 
In logical sequence therefore “a diagnosis which 
fixes the responsibility for a clinical complex, ipso 
facto, like a compass, points the direction by which 
one should steer one’s therapeutic course” (1) A 
pluriglandular mixture would be sadly futile in the 
treatment of an amenorrhea due to acromegaly, an 
arrhcnoblastoma of the ovary, or an adrenal cortical 
tumor, or to anorexia nervosa 

Though the author shares the justified enthusiasm 
for the newer, remarkably potent synthetic sex hor- 
mones, the following case illustrates that these were 
neither necessary nor primarily indicated in a case of 
sexual infantilism recognized as due to hypothyroid 
ism. 
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The patient, a 27 year old unmarried woman, was 
first seen m April 1939, and she was quite uninter- 
ested in the opposite sex She was an only child 
Nothing in her past or family history seemed to have 
any significance She had always lived close to San 
Francisco bay. 

Her complaints were shortness of stature (4 ft 
loj^ in , father and mother were fairly tall), eczema 
for lo years, tendency to gain weight easily, and in- 
ability to run normally (“legs won’t work”) 

The mcnarche occurred at 16 ye,ars of age, some- 
what late, the flow was scanty, and the intervals be- 
tween periods averaged 5 to 6 weeks but occasionally 
were lengthened to 2 months The term ‘sexual in- 
fantilism’ used m the title might be considered an 
exaggeration, but a glance at her photographs will 
disclose almost complete absence of secondary sex 
characteristics (fig 2, A and 3, A), there were 2 or 3 
hairs on the labia, none on the pubes There was no 
axillary hair Breast development was barely per- 
ceptible, little if any mammary tissue being palpable, 
the nipples and areolae were hke a child’s By rectal 
examination the uterus felt small and the adnexae 
could not be palpated In harmony with her severe 
sexual retardation she had an appearance fully 10 to 
15 years younger than her chronological age 

She claimed to have grown normally until J2 ye.ars 
of age when for no apparent reason growth ceased, al 
though she had no accurate records to substantiate 
this Her sexual immaturity permitted the prediction 
that the ’bone age’ would be similarly retarded and 
such was the case, it was estimated at 14 years when 
she was 27 years old The epiphyses of the long bones 
were incompletely fused with the shafts All the 
bones were small and the roentgenograms showed 
evidence of deficient calcium but without disturb 
ance of bony architecture The sella turcica was con- 
sidered to be within normal limits 

The patient admitted a preference for warm 
weather and a sensitiveness to cold temperatures, 
she perspired very little Her temperature was sub 
normal. 97° F Her skin and scalp hair were very dry 
Two bald spots had developed 8 years before but had 
responded to scalp treatments which had to be con 
tinued regularly Her arms and legs were entirely de- 
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void of hair. She had been constipated for many 
years, constantly requiring cathartics. She was not 
drowsy in the daytime but slept 9 to 10 hours nightly. 
She tired easily and had never felt able to work, but 
she had finished 3 years of college obtaining average 
grades. Although she was not obviously weak or 
clumsy, weak leg muscles and stiff knee joints pre- 
vented her from running; there was no ataxia. Since 
12 years of age, food intake restriction was necessary 
to prevent obesity. The patient’s pulse rate was defi' 
nitely slow, 58 to 66; her blood pressure 98/70 
mm. Hg. The thyroid gland was barely palpable and 


ance 10 to 15 years younger than her age of 27 years. 
Should this case be classified and interpreted as a) 
hypophyseal infantilism, b) mild Simmonds’ disease, 
c) avitaminosis, d) ateliosis, e) insuSiance pluriglandu' 
laire, /) multiple ductless glandular sclerosis, or g) 
primary hypothyroidism without outright childhood 
myxedema? 

The writer in lectures to medical students and 
post'graduates, has emphasised the practice of pre- 
scribing, wherever possible, one gland extract rather 
than several, if for no other reason than to be able to 
judge later on what medication did what. Frequently 



Fig. I. Progressive changes in appearance of a7'yEAR'0LD patient with hypothyroi- 
dism RECEIVING THYROID THERAPY. A, 4/41/39, at outsEt of treatment; B, 9/25/39, 5 
months after beginning thyroid therapy; C, 3/4/41, thyroid continuously and i mg. of 
stilbestrol daily beginning 4/8/ 40. 


certainly was quite small. Careful scrutiny of the fea- 
tures suggested a little puffiness under the eyes which 
was suspicious of a mild myxedema. The photograph 
of the patient taken after several months of thyroid 
therapy, shows a change so startling as to make the 
original puffiness quite apparent; actually this was 
barely discernible at first (fig. lA, B, and C). A 
B.M.R. of —27% helped to reinforce the clinical 
impression. Furthermore a certain pallor was cor- 
roborated by a hemoglobin value of 50% and a red 
cell count of 2,960,000. This anemia strengthened the 
supposition of hypothyroidism. A glucose tolerance 
curve was rather flat; 73, 89, 123, 78, 79, 80 and 75 
mg. per 100 cc. of blood. 

In this case there were signs and symptoms point- 
ing to thyroid, anterior pituitary, ovarian and possi- 
bly adrenal involvement in a multiglandular con- 
fusion. There was shortness of stature without actual 
dwarfism, markedly retarded ossification, fairly nor- 
mal weight due to dietary restriction, sensitivity to 
cold, constipation, bradycardia, hypotension, anemia, 
low B.M.R., slight puffiness of the face, late onset of 
scanty and somewhat infrequent menstrual periods, 
absence of secondary sex characters, and an appear- 


in complicated or perplexing cases it subsequently be- 
comes necessary to add some other hormone to 
achieve additional effects if the original hormone 
failed to supplement completely for the endocrine de- 
ficiencies. 

Believing that this patient’s symptom complex was 
ascribable primarily to adolescent hypothyroidism, 
thyroid was prescribed, at first in doses of grain 
daily of the desiccated substance. Three weeks later 
this was increased to i grain daily. One month 
after beginning therapy the B.M.R. had risen from 
—27.3% to —21.7%. By this time greater alertness 
and animation was noticeable and commented upon 
by the patient’s mother. 

Five weeks after commencing treatment unmistak- 
able evidence of beginning breast development was 
apparent. The puffiness under the eyes had almost 
disappeared. The patient felt warmer and was much 
more active. The dose was increased further to 
grains daily. Two months after therapy was begun 
the B.M.R. had reached the normal level of —4.7%- 

Three months after instituting thyroid therapy, 
the dose of the desiccated substance was increased 
further to 2 grains daily. By this time, and on thyroid 
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substance alone, the hemoglobin had risen slightly 
from ;o to 53%, and the red cell count hid increased 
sigmficantly from 2,960,000 to 3,900,000 This spe 
cific stimulus to red cell production has been reported 
previously, notably in a case of masked myxedema 
with a blood picture simulating pernicious anemia (3) 
By the time 4 months had elapsed from the start 
of treatment the mammary development was most 
impressive, with firm well formed breasts The pubic 
(strictly labial hair growth) remained sparse No 
axillary hair had appeared 

Remarkable evidence of the transformation which 
had occurred, not only in appearance but also in 
psyche, demeanor and physiological impulses was the 
admission by the patient, 9 months after beginning 
treatment, that she feared she might be pregnant — • 
this m contrast to her total lack of interest m the op 
posite sex 9 months before She volunteered strong 
libido and intense gratification She had planned mar 
rying 2 months later An Aschcim Zondek test was 
negative 


:! ' 



a A 4/21/39 before thyroid therapy B zf6/A,o 9 
months later C 3/4/41 thyroid continuously and r mg of stif 
bcstrol dally since 4/8/40 


The menstrual intervals, pnor to thyroid therapy, 
had averaged between 5 and 6 weeks, and occa- 
sionally were lengthened to 2 months The period 
dates since beginning treatment have occurred as 
follows 4/10, y/25:, 7/7, 8/2, 8/29, 9/26, 10/22, 
11/16, 12/12/39, 1/19/40 It was the delay in the 
January period following ‘exposure’ which occa 



Tig 3 A 4/21/39 before thjroid therapy, B 2/6/40 pmonths 
later, C 3/4/41, thyroid conlinuouslv i mg of stilbestrol daily 
since 4/S/40 


sioned the alarm about pregnancy It is to be noticed 
that the intervals had been shortened to 25 to 26 days, 
as a rule 

The patient was married in February 1940 Her 
altered appearance at this time may be observed in 
figures I, 2 and 3 She now was an alert, vivacious, 
pretty, well developed woman She had gained 16 
pounds, but had grown at 27 years of age only 5/8 of 
an inch 

In April 1940, after i year of treatment consisting 
solely of thyroid substance, it was reasonable to as 
sume that no further improvement could be antici 
pated It was decided to add estrogenic stimulation 
in the form of stilbestrol, in the hope of inciting 
greater growth of pubic hair which was still rather 
scanty No axillary hair had appeared Furthermore, 
though the breasts were well developed, the nipples 
remained flat and slightly inverted (fig 2, A and B) 
The dose prescribed was i mg daily, orally ‘ In 
addition she continued to take 2 grains of thyroid 
substance daily 

Stilbestrol in the enteric tablets form caused no 
unpleasant side effects, but it is worthy of note that 
subsequently, on uncoated tablets, the patient be 
came nauseated This disappeared again when coated 
tablets were resumed (the dose being the same) 

The stilbesterol medication rather promptly pro 
voked protrusion of the nipples, with the usual dark 
pigmentation of the nipple areolae More gradually, 
increased growth of public hair became apparent but 
even a year later the amount was by no means normal 

1 The stilbestrol enseaU used came from a generous supply fur 
nished by Eh Lilly Co , Indianapolis Indiana 
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(fig. 3, A, B, C). The first axillary hair appeared 8 
months after stilbesterol was started and only 3 or 4 
short hairs m the right axillae are present after 14 
months. Stilbestrol given daily had an unfavorable ef- 
fect on the regularity of menstruation; the patient 
was employing contraceptive measures to prevent 
pregnancy. After several months its administration 
was confined to 2 weeks between periods; thereafter 
the periods resumed regularity. 

Altogether the patient gained 20 lbs. and for some 
time has been slightly curtailing her appetite to prc' 
vent further gam. She is m excellent health, cheerful, 
animated and her sexual ardor is thoroughly normal. 
She continues to take 2 grains of desiccated thyroid 
daily, and the last B.M.R. (December 1940) was 
4-4.6%. She continues to take stilbestrol, x mg. 
daily for 2 weeks between periods in the hope of ob^ 
taimng further growth of pubic and axillary hair. In 
all other respects she seems to have achieved normal 
adult femininity. 

SUMMARY 

A case is reported of a 27'year-old unmarried fe^ 
male appearing fully 12 to 15 years younger who had 
had irregular scanty menstrual periods since 16 years 
of age, who totally lacked mammary development and 
axillary hair and who had but 2 or 3 hairs on the 
labia. She was somewhat below normal height (4 ft. 
loK iJi-); her bone age was estimated at 14 years. 
Slight puffiness of the features, a pulse rate of 58 to 
66, a B.M.R. of —27%, marked anemia, preference 
for warm weather, and easy fatigability suggested 


adolescent hypothyroidism without outright myx- 
edema. 

She was treated for i year with thyroid substance 
alone, the dose being increased gradually from }i 
gram to 2 grains daily. This not only elevated her 
B.M.R. to normal and diminished the anemia, but 
completely transformed her appearance and de- 
meanor. Her breasts developed promptly, the men- 
strual periods became regular, personality became 
vivacious, and, m contrast to a total disinterest in the 
opposite sex, she married and experienced intense 
sexual desire and gratification. 

At the end of 1 year’s treatment, pubic hair re- 
mained sparse and no axillary hair had appeared. Stil- 
bestrol (i mg. daily, orally) was later given which 
seemed to stimulate additional growth of pubic hair. 

The case is reported in order to draw attention to 
an occasional hypothyroid origin for sexual retarda- 
tion. Primary deficiency of the anterior pituitary or 
gonads is not invariably responsible for sexual in- 
fantilism. 
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Carotinemia in Myxedema 
Explanation of the Typical 
Slightly Icteric Tint' 

Roberto F. Escamilla, M.D. 

From the Department of Medicine, 

Unifersity of California Medical 
Scliool, Son Francisco, California 


[Thyroid and Carotmemia] 


I N PERUSING clinical reports of patients with 
myxedema, one commonly finds the color of the 
skin vanously described as ‘ydlow,’ ‘yellowish,’ 
‘waxy,’ or ‘wax-likc.‘ Descriptive combinations, such 
as ‘sallow-yellow,’ ‘yellowish pallor,’ and ‘slightly 
icteric,’ are used. The pallor is easily explained by the 
high incidence of anemia in myxedema; but since the 
anemia is usually of the secondary or microcytic type, 
the yellowish color in the blood serum is not due to 
the degeneration products of hemoglobin." In the 
consecutive cases presented in this paper, the ‘yel- 
lowish’ component invariably has been found to be 
due to carotmemia. 

Interest m carotinemia associated with myxedema 
was first aroused in 1933 by a patient {case i) with a 
decidedly yellowish pallor who had most of the in- 
ternal manifestations of myxedema, including ab- 
donunal ascites, but few of the external signs. A 
marked carotinemia .was found which dis.appeared 
under treatment with thyroid. The case was reported 
(3} and the appellation ‘internal my.xedcma’ was sug- 
gested for similar cases. 

All untreated patients with myxedema seen since 
that time have been tested for carotinemia. In the fol- 
lowing small consectuive series ithasbeenprcsentin- 
vatiably. The test used was that described by Greene 
and Blackford (4) and Miller (5). The blood serum is 
imxed With alcohol and petroleum ether. Solubility of 
me carotin in the petroleum ether is the specific test 
lor Its presence in excess of normal. 

CASE MPORTS 

Dcifir, M-7afi35, previously reported (3). O. J.,a woman 
T internal myxedema for 10 years. She 

s owed all of the internal signs of myxedema including 
a ommal ascites, but few of the external manifestations 
e m the habit of eating large quantites of vegeta- 
„ frequently carrots. Her skin was described as 
^ slightly icteric.” Laboratory investigations 

publication October 15, 1941. 

Research ^ from the Chnstme Breon Fund for Medical 
muSStorSMted ‘m'i pernicious aoe- 


showed a secondary anemia, a B.M.R. of —37%, and a 
plasma cholesterol of 238 mg.%. The scrum carotin 
2 + with an icteric index of 15. After 8 days of treatment 
with thyroid and a carotin'frcc diet, the test for excessive 
carotin m the blood scrum was negative. Treatment with 
thyroid was continued but the patient was allowed to 
take a normal diet. After 2 months the carotin in the 
serum was j 4- ; but after 1 1 months it was again negative 
The Rose Bengal liver function test showed improvement 
after treatment with thyroid. Before treatment the 8^ 
minute specimen showed 62% retention and the 16' 
minute specimen 44%; after treatment the values were 
53% at 8 minutes and 32% at 16 minutes (within normal 
limits). 

C<ise 2 2.S.,a woman aged 20, had developed 

typical childhood myxedema after an operation for 'thy* 
roid cyst* at the age of 7. She entered the hospital because 
of a spontaneous abortion at 4K months. Later an ovarian 
cyst with twisted pedicle was removed. No history of 
abnormal diet was ebcited. Her height was 4 ft 6 m 
Laboratory tests showed a B.MR. of ~a5%, and a 
plasma cholesterol of 303 mg.%. The serum carotin test 
\\'as positive. The patient did not return for follow'up of 
endoenne therapy. 

Case 3, U'17909. K. B , a woman aged 54, had typical 
adult spontaneous myxedema of 12 years' duration. No 
unusual dietary history was obtained. The skin showed a 
dehnitc pallor. The B.M R. was -19%; plasma choks' 
tcrol, 378 mg.%. The serum carotin test was positive. 
The patient responded excellently to treatment with 
desiccated thyroid One and 3 months after the beginning 
of treatment, the test for serum carotin was still slightly 
positive; but after 5 months it was negative. 

Case 4, U'40604. T. W., a woman aged 58, had adult 
spontaneous myxedema of 4 years’ duration. The only 
deviation from the typical clinical picture was that she 
was somewhat thm Her B M.R. was — 38%, and plasma 
cholesterol 953 mg %• The serum carotin test was posi- 
tive She responded well to treatment with thyroid No 
further test for serum-carotin was performed. 

Case 5, was a patient of Dr Fred Blake. L. S , a woman 
46 years of age, bad typical adult spontaneous myxedema 
with symptoms of 17 years’ duration, which had set in 
after a questionable tuberculous infection foUowmg lobar 
pneumonia. Her skin was described as “pale with a yel- 
lowish cast," The B.M.R. was —45%; the ■ 
cholesterol, 278 mg.%. A mild secondary anemia 


33 



34 


ROBERTO F. ESCAMILLA 


Volume a 


present. The serum carotin test was positive. She re- 
sponded well to treatment with thyroid substance. After 
3.1^ months the serum carotin was slightly positive with 
an icteric index of 7. 

Case 6, U'62116. E. S., a woman aged 34, developed 
symptoms of hypothyroidism after a subtotal thyroidec- 
tomy performed i year previously. Her skin was de- 
scribed as “pale and ?icteric.” The B.M.R. was —37%; 
the plasma cholesterol, 667 mg.%. The serum carotin 
test was positive and the icteric index was 15. Before 
treatment could be instituted, an acute psychosis devel- 
oped and the patient was transferred to a psychiatric 
hospital. 

Case 7, 29193, was from the clinic group of Dr. Mayo 


lation concerning the relation of the carotinemia to 
the lowered basal metabolic rate, which was —34% 
in this case, is interesting. Edwards et al. (6) recently 
reported that carotene is present in excess in the skin 
of untreated human male castrates and that it dimin- 
ishes to normal under treatment with testosterone 
propionate. A lowered B.M.R. is a frequent finding 
in male eunuchoidism. It usually rises to normal under 
treatment with testosterone. 

Tests for carotinemia after treatment were carried 
out in 3 of the 7 cases of our series. In case i the excess 
carotin rapidly disappeared when treatment with 
thyroid was combined with a carotin-free diet. How- 


Tabulation of Cases 


Case, Sex, 

Diagnosis, 

Remarks on 
Color of Skin at 
Examination 

B.M.R. 

Plasma 

Choles- 

terol 

Serum Carotin 
(Icteric Index) 

Thyroid 

Treatirent, 

Duration 

Remarks 

Age, yr. 

Duration 

Before 

treatment 

After 

treatment 


Internal myx- 
edema, 10 yr. 

1 

Pale, slightly 
icteric 

% 

-37 

Mg.% 

238 

+ 

(15) 

Negative 

(8) 

+ 

Negative 

Mo. 

8 days^ 

2 

II 

Internal myxedema with 
ascites and secondary ane- 
mia. Liver function im- 
proved with therapy. 

2, 1 .S. 

9, 20 

Childhood myx- 
edema (after sur- 
gery when age 7) 

! None 

-25 

303 

+ 



Ht. 4 ft., 6 in. Spontaneous 
abortion at 45 tr.o.; ovarian 
cyst removed later. 

3, K.B. 

9 , 54 

Adult spontane- 
ous myxedema, 

12 yr. 

Pale 

-19 

378 

+ 

Weak + 
Weak + 
Negative 

I 

3 

5 

Typical case; excellent re- 
sponse to thyroid. 

4 ,T.W. 

9 , 58 

Adult spontane- 
ous myxedema, 

None 

-38 

953 

+ 


1 

Thin type of myxedema; 
responded well to thyroid. 

5, L.S. 

9 , 46 

4 'yr. 

Adult spontane- 
ous myxedema 

17 yr. 

Pale, yellowish 
cast 

-45 

278 

+ 

Weak + 

(7) 

3 f 

Onset after pneumonia and 
?tuberculosis. 

6, E.S. 
9,34 

Postthyroidec- 
tomy hypothy- 
roidism, 1 yr. 

Pale, ?icteric 

-3 

7 

+ 

(15) 



Acute psychosis developed 

7, V.G. 
9. 49 

Postthyroidec- 
tomy hypothy- 
roidism, 5 mo. 

1 

Slightly icteric 

-13 

370 

+ 



B.M.R. before operation, 

+42%- 


Note: One patient (case s) was seen through the kindness of Dr. Fred Blake. The other patients were from the teaching services of the 
University of California Hospital and Clinic. One of these (case 2) was seen on the Obstetrics and Gynecology Service. The others were 
seen on the Medical Service. One patient (case 7) was from the clinic group of Dr. Mayo Soley, 

1 Carotin free diet during this period. 


Soley. V. C., a woman aged 49, had post-thyroidectomy 
hypothyroidism of 5 months’ duration. Her B.M.R. be- 
fore operation had been +42%. At the time of examina- 
tion, her skin was described as “slightly icteric.” The 
B.M.R. was —13%; the plasma cholesterol, 370 mg.%. 
The serum carotin test was positive. She responded well 
to treatment with thyroid. 

In addition to these cases, carotinemia was found 
in a patient with typical Simmonds’ disease due to a 
craniopharyngioma (confirmed by operation). Specu- 


ever, on resumption of a normal diet, the carotinemia 
reappeared even though treatment with thyroid was 
continued. After ii months of therapy, the blood 
serum was again free of excessive amounts of carotin. 
In case 3 the carotinemia had diminished after i and 
3 months of treatment with thyroid and had com' 
pletely disappeared after 5 months, without dietary 
changes. Also the patient in case 5 was treated with 
thyroid alone and showed a diminished intensity 0 
carotinemia after 3)^ months. 
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Interest in carotinemia has been greatly stimulated 
by the discovery of the relationship of carotene to 
vitamin A Stepp and Wendt (7) m ^937 stated that 
the thyroid hormone is antagonistic to vitamin A and 
governs the rate of its consumption In hyperthyroid- 
ism the consumption is accelerated and the rate of 
change from carotin to vitamin A is increased, so that 
the serum carotin is low In hypothyroidism the op- 
posite condition is found, the vitamin A in the scrum 
remains normal or low, and the carotin increases 
These authors reported corroborative findings m a 
group of II cretins, in all of whom the serum vitamin 
A was low and the serum carotin was high This ob- 
servation would explain the carotinemia in dimin- 
ished thyroid function whether it be of primary ori- 
gin as in spontaneous myxedema or secondary to 
disturbed function of another member of the hormon- 
opoietic system as in Simmonds’ disease or eunuchoid 
ism 

Anderson and Soley (8) noted that patients with 
carotinemia usually show evidence of disease of the 
thyroid or the liver or of both They cited the sugges- 
tion of Kerr that a primary hepatic injury could pre- 
vent the conversion of carotene to vitamin A In 
support, Besscy and Wolbach (9) m 1938 stated that 
circumstantial evidence suggests the liver as the site 
of formation of vitamin A Rabmowitch (10) in 1918 
reported that the incidence of carotinemia is higher 
m diabetics than in normal persons In 1936 Ralli ct 
al (ii), after studying the effects of the administra- 
tion of carotene in normal persons and in diabetics, 
concluded that in diabetics the liver shows a com- 
parative inability to change carotene to vitamin A 

It seems logical to assume that a metabolic disturb- 
ance rather than an abnormality in diet is responsible 
for the increased incidence of carotinemia in liver dis- 
ease, diabetes, and especially in hypothyroidism In 
case I, liver function by the Rose Bengal test showed 
marked improvement after treatment with thyroid 
(retention before treatment, I, 62%, II, 44%; after 
treatment, I, 53%, II, 3^%. normal, I, 55%, II, 
35%1 These figures suggest that the liver also is at 
fault in hypothyroidism This patient was the only 
one in this series who had a dietary history of unusu- 
ally high consumption of carotin containing foods 


The frequent occurrence of carotinemia would 
seem to explain adequately the slightly jaundiced ap 
pearance that has been noted in many cases of un- 
treated myxedema These observations await con- 
firmation by other investigators in larger senes of 
cases 

SUMMARY 

In 7 consecutive cases of untreated myxedema, co- 
existent carotinemia was found It is suggested that 
this may be part of the typical clinical picture and 
may explain the ‘yellowish’ color of the skin so fre- 
quently observed The carotinemia tends to clear 
gradually under treatment with thyroid substance 
Carotinemia was also noted in a case of Simmonds' 
disease, and the suggestion is made that it frequently 
accompanies a low B M R The probable explanation 
IS that the conversion of carotin to vitamin A in the 
liver is hindered by the depressing effect of the low- 
ered metabolism 
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Diagnosis of Addison’s 
Disease 

J. M. Rogoff, M.D., D.Sc. fAddison’s Disease| 

From the Laboratory of Experimental 
Endocrinology^ School of Medicine, Uniner- 
sity of Pittsburgh, Pittsburgh, Pennsylvania 


W ITHIN RECENT YEARS the older practice of 
administering desiccated endocrine glands, 
as a means of substitution therapy in various 
endocrine disorders, has been replaced largely by the 
use of specific hormones, hormonedike compounds 
and related chemotherapeutic agents. With the ex' 
ception of the thyroid gland, desiccated organs are 
nowTmown to have little therapeutic value other 
than a psychologic influence or as a placebo. 

Physiologically active endocrine products and 
synthetic chemical substances are becoming available 
in rapidly increasing numbers. Their medicinal values, 
however, are not always adequately established be^ 
fore they are in general use as therapeutic agents. It 
appears that the therapeutic value of some products 
is not infrequently overestimated, which may be the 
result of relying on questionable criteria for determin- 
ing supposed benefit. In some instances this is ob- 
viously due to mistaken diagnosis, whereby alleged 
benefit of treatment can be explained by an improve- 

r ent which was not related to the administration of 
specific remedy. 

In the case of Addison’s disease, the foregoing sug- 
gestion seems particularly pertinent. During the past 
15 years renewed interest in this disease has been 
stimulated by the development of a more promising 
type of therapy. The increased number of cases re- 
ported in the literature almost suggests a greater 
incidence of the disease. Because of the relative in- 
frequency of this condition, it seems possible that 
some cases might have been mistakenly diagnosed. 
In such cases any therapy may be followed by more 
striking improvement than usually occurs in well 
defined Addison’s disease and undue confidence in 
the specific medication employed may result. 

The reports in the literature indicate that a diag- 
nosis of Addison’s disease is often made on an in- 
adequate clinical basis, and that some genuine cases 
escape proper diagnosis during the Hfe of the patient. 
This is not surprising since Addison’s disease is not a 
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common ailment. It seems useful, therefore, to record 
any information which may aid in the recognition and 
in the treatment of this disease. Experimental investi- 
gations on the physiology and pathology of the 
adrenal glands were begun 25 years ago in collabora- 
tion with the late Professor G. N. Stewart, and have 
led to the study of Addison’s disease as a corollary to 
those researches. In the present summary of these 
observations, clinical interpretations are based on the 
results of the experimental as well as clinical investiga- 
tion. 

In uncomplicated cases, diagnosis of Addison’s 
disease usually can be made with reasonable certainty. 
The classical description of the syndrome, published 
in 1855 by Thomas Addison (i) includes the com- 
bination of symptoms that characterizes the disease. 
Briefly, this is an association of persistent gastro- 
intestinal disturbances, progressive circulatory and 
muscular asthenia, and a peculiar discoloration of the 
skin. If not accounted for otherwise, occurrence of 
these associated symptoms should suggest Addison’s 
disease. 

Usually the disease escapes early recognition and 
effective treatment, and a subacute exacerbation or an 
acute crisis develops within a few months from the 
onset of these symptoms. In untreated cases, or in 
those in which there is severe and extensive bilateral 
degeneration of the adrenal cortex, a fatal outcome is 
inevitable within i to 2 years from the period of onset 
of the related symptoms. Death may occur in con- 
sequence of the first acute crisis, more commonly the 
second and occasionally the third. A notable char- 
acteristic of Addison’s disease is the occurrence of a 
more or less abrupt remission during a subacute ex- 
acerbation or, not infrequently, from acute crisis. 

Most cases of Addison’s disease present sufficient 
criteria for diagnosis. Attempts to precipitate a 
crisis by depriving the patient of salt or by administer- 
ing toxic amounts of potassium are too risky if the 
condition is so far advanced as to suggest the presence 
of Addison’s disease. If a diagnosis of Addison’s dis- 
ease is under consideration and if it is suspected that 
adrenal cortical degeneration is moderate in extent 
and is early, then a therapeutic test by admim'stration 
of interrenalin and saline as a diagnostic aid seems 
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justified The reliability of such a test may be subject 
to question, yet it is safer than the practice of risking 
life by the dangerous procedure of inducing an acute 
crisis in a true case of Addison s disease 

In previous reports (6) certain aids in diagnosis 
have been presented These are 4 aversion to fat in 
the diet, h) the reaction to costo-lumbar pressure, and 
c) changes in the blood comparable with those oh 
served in experimental animals with adrenal cortical 
insufficiency Aversion to fats was found, almost 
variably, m bilaterally adrenalectomizcd dogs shortly 
before the onset of anorexia (7) It is suggested that 
this may be related to the marked congestion of the 
pancreas that occurs in these animals Congestion of 
the pancreas, has been observed at autopsy in cases of 
Addison’s disease, especially when adrenal degenera' 
tion was severe and rapid, and the patient had suC' 
cumbed in the first acute crisis, inquiry commonly 
reveals that aversion to fats developed at the time 
anorexia first became evident Patients often state 
that fatty foods induce nausea or diarrhea, whereas 
prior to the onset of the illness, fats were well tolet' 
ated and m some instances were preferred in the diet 
The costo lumbar pressure reaction, referred to as 
Rogoff’s sign (3) , IS elicited by moderate pressure with 
a finger m each costo-lumbar angle The test is per' 
formed with the patient lying flat on the back, com* 
pletely relaxed The examiner’s hands are placed 
under the patient so that the index or middle finger 
rests m the costo lumbar angle on each side Moderate 
pressure is exerted with the fingers, in a forward 
inward upward direction On the left side the re' 
action may be obtained more readily if the finger is 
placed about of an inch below the angle and on the 
nght side well up in the angle If there is active dc' 
generation of the adrenal gland this procedure elicits 
a dull pain or aching sensation , usually the discomfort 
IS local If active inflammation, marked edema, or 
extensive caseous degeneration of the adrenal is 
present the sensation is not only local but often is re' 
ferred toward, but not into, the pelvis of the affected 
side These observations have been confirmed by 
correlating clinical with autopsy findings Usually, 
the reaction can be demonstrated easily during acute 
or sub acute exacerbations As repair or regeneration 
of the adrenal ensues the sign becomes less definite 
and may finally disappear until another exacerbation 
occurs 

If the re iction has been present on repeated eX' 
aminations during a period of some months, and then 
disappears entirely, while the condition of the pa' 
tient declines, it can be assumed that the adrenal 
gland has undergone practically complete degenera' 
tion This has been revealed, repeatedly, at autopsies 
m cases without gross evidence of associated tubcrcu 


losis Caseous degeneration of the adrenal is com' 
monly associated with clinical evidence of the exist' 
cnce of active or latent tuberculosis elsewhere 
Often, calcareous deposits may be detected by roent' 
genography These may occur without development 
of Addison's disease, in such a case the disappearance 
of the reaction may indicate healing of the gland by 
calcification, fibrosis, or both 

The clinical significance and value of the costO' 
lumbar sign is illustrated by the protocols of a cases, 
which follow In one, a blonde woman without the 
characteristic skm pigmentation was m acute Ad 
disonian crisis, diagnosis was unquestionably facili' 
tated by relying on this sign The second case 
illustrates the advantage of the sign as an index of 
gradual adrenal damage up to practically complete 
degeneration 

Cdse j, £ H, housewife, 33 >cars old - Patient was 
admitted to hospital in acute condition on Aug 31, 1930 
Family Father, accidental death, age 58 yr , 
mother, 67 yr , stomach trouble, 2 sisters, both sickly No 
history of tuberculosis Personal Previous health generally 
fiiir, except as folloixs About 5 years ago became “almost 
blind" for a while, as the result of the shock of her father's 
accidental death Since then, has had frequent headaches, 
occasional cough No evidence of cardiac weakness, appe^ 
tite variable, bowel function irregular, blood m stools 
once about 5 yr ago Noctuna, i to 3 times nightly since 
marriage Menses always irregular, duration 3-5 days, 
1 pregnancy Male child 5 years old Present illness For 
years has complained that feet get cold easily, no tingling 
sensation In past i months has felt weak, tired easily and 
has slowly lost weight Menses ceased 9 months ago, 
menstruated only once since, last month, 3 days flow Last 
winter she had what was diagnosed as “grippe", had a 
cold m chest and slight cough, no blood For the past 6 
weeks she had been repeatedly “excited and frightened' 
over some domestic troubles 

Five weeks ago, ate some green apples which caused 
epigastric pain, no diarrhea or vomiting but some nausea, 
no fever Since then she has felt very weak, fatigue and loss 
of weight have been progressive Edema of ankles occa 
sionallydunng past 2 years PhysicaJ exatnmatwn Patient 
is somewhat emaciated Excitable during examination 
Head, eyes, nose, ears, normal Mucosa of mouth, cheeks 
and tongue, pale Thyroid barely palpable Chest findings 
normal Heart sounds weak, regular, rhythmical, no mur 
murs Abdomen had slight tenderness in epigastrium and 
about the umbilicus Genitalia and pelvis normal A pro 
visional diagnosis of pernicious anemia^ Cancer‘s was made 
by the House Staff 

9/1/30 very weak and nervous 9/2/30 condition un 
changed, nauseated 9/3/30 nausea and cramps in stom 
ach, cyanotic, pulse cannot be felt, extremely weak, B P 
60/40, hypotension unexplained BP 60-65/20, suggests 
diagnosis of early Addison’s disease, or hemorrhage into 

* Courtesy of Staff, Cleveland City Hospital, Cleveland, Ohio 
Abstract of hospital record 
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adrenals. 9/4/30: roentgenogram shows evidence of old 
(fibrous) tuberculosis scar in apex of left lung. E.K.G., 
normal mechanism; inverted T leads 2 and 3. Icteric index 
10. Temperature chart normal. 9/5/30: patient pulseless, 
could not get blood pressure. Administered 0.5 cc. of 
adrenalin in saline, intravenously; followed by blanching 
of mucus membranes, nausea and dyspnea. 9/6/30: saline' 
glucose (5%) administered; introduced 3 minims adren' 
alin via needle in rubber tube and patient had same reac' 
tion as mentioned above; no more adrenaHn employed. 

Consultation note (J.M.R.). History and clinical condh 
tion do not support diagnosis of cancer. Pernicious anemia 
ruled out by blood examination. Roentgenogram of chest 
shows latent tuberculosis. Two small areas of pigment in 
mucosa of right cheek and a small one in right angle of lips. 

The patient is blonde, therefore, absence of skin pig' 
mentation is not significant. Rogoff’s sign present on both 
sieles but decidedly tnore marked on right side. This would 
indicate bilateral adrenal degeneration, with more extern 
sive or more recent degeneration of the right gland. 

a) The clinical condition of the patient, b), history of 
latent tuberculosis, confirmed by X'ray plate of chest, c), 
presence of costo'lumbar pressure sign, d), low blood' 
pressure (acute crisis), e), marked asthenia, f), gastro'intes' 
tinal disturbance, g), moderate decrease in blood sugar and 
h), increase in N.P.N. with moderate increase in urea K, 
support the diagnosis of Addison’s disease. Prognosis very 
grave; repeated intravenous saline'dextrose and inter' 
renalin was recommended although it appeared unlikely 
that patient could survive beyond a week. 

9/10/30: patient somewhat improved; ate meal with 
fair appetite. 9/11/30: declining; irrational; pulse imper' 
eptible. 9/12/30; patient died, midnight. 9/i3/3o;Au' 
ppsy, 10 A.M., complete except for brain and cord. 

) Abstract of notes. Adrenals; The glands could not be 
dentified until the vena cava was opened, the orifices of 
he adrenal veins identified and a probe was passed up into 
he veins and left in situ. The kidneys and surrounding 
dssues, up to the diaphragm and for about the same dis' 
cance below the kidneys, were then removed, en masse, 
including corresponding portions of the aorta and vena 
cava. Carefully dissecting away adjacent fat, the atrophic 
remains of the adernals were found. Both glands presented 
only the fibrous capsule containing a little bluish debris in 
which was seen a small yellowish streak about i to 2 mm. 
thick and about 8 mm. long in the left and less in the right. 
The bluish debris was more marked in the right. Adrenal 


tient seen in consultation with Dr. Pearce, at Akron Clinic. 
History. Family. Father, mother, 2 brothers, 3 sisters, all 
living and well. Personal. Married 2 years, no children; 
no miscarriages. Whooping cough, measles and scarlet 
fever in childhood. Menses began at 15 to 16 yr.; gen' 
erally regular up to present; flow scanty, fair for one day 
and slight for nearly a week. About a year ago, contracted 
tonsillitis which confined her to bed for about 2 weeks, this 
was associated with severe backache; has never felt well 
since this illness. Developed persistent fatigue. A few 
months later, in the spring of 1927 she noticed pigmenta' 
tion of skin on face and hands; fatigue on slight exertion; 
nausea and vomiting developed. Gradual loss of weight 
since then. Present illness. Patient complains of nausea 
and frequent bilious vomiting, lassitude and increasing 
muscular weakness; increasing pigmentation and back' 
ache; appetite fair but has aversion to certain articles of 
diet, especially ikts; no cough or night sweats although 
these had been present formerly. Physical examination. 
Patient uniformly pigmented with accentuation in areas 
normally pigmented; pigmentation over joints, and sur- 
faces on which pressure of garments is common, also in 
scars. No pigmentation in mucosa of mouth or tongue. No 
epigastric pain, but tenderness over epigastrium on pres- 
sure, which induces nausea. Mass is felt in lower abdomen 
on the right side extending from the pelvis upward to be- 
low umbilicus. Pulse rapid with excitement. Blood pres- 
sure 120/90 mm. Hg. at first but as patient overcame ex- 
citement due to examination the pressure declined (in 20 
minutes) to 96/60 mm. Hg. Later, it declined to about 85 
systolic. CostO'lumbar index (Rogoff sign), right + +, 
left +. 

Tonics and adrenalin, had been used and were con- 
tinued for a while, but without benefit. 3/6/28 : Condition 
poor; gastro'intestinal disturbances; asthenia; blood pres- 
sure 78/60; costo'lumbar index, right + +, left + +. 
Treatment with interrenalin, by mouth, begun. This was 
continued for nearly 4^^ years throughout the period of 
survival of the patient to 7/22/32. Occasional intravenous 
injections of saline-dextrose solution were given as re- 
quired. Within 2 weeks, her condition improved remark- 
ably. Systolic blood pressure rose and was sustained at 
about 1 14 mm. Hg. The patient gained in weight and 
strength, and was able to resume household duties, which 
she had been forced to give up; also engaged in social and 
other activities. An interesting observation is that the 
menstrual flow was more normal since treatment with 


veins patent. 

Microscopical description. In both organs, the paren- 
chyma, including the medulla, was replaced by edematous, 
loose areolar tissue containing numerous scattered foci and 
few localized areas of small round cells resembling lympho- 
cytes. There were large areas of free hemorrhage beneath 
capsule. Scattered clumps or rows of 2 to 5 cells in sym 
citial'like arrangement with amphophilic cytoplasm and 
small round nuclei represented degenerated cortiral cells. 

Pathological diagnosis: Addison’s Jjsease with severe 
atrophy of adrenal glands, bilateral; fibroid tuberculosis, 
kit upper lobe; congested pancreas; hypertrophied lymph- 
oid tissues, intestines. & 

Case 2, L. G., housewife; 28 years old. 11/26/27. Pa- 


interrenalin was begun, and that the patient’s condition 
seemed better during the menstrual periods than at any 
other time. 

During the progress of the case, she had 3 or 4 subacute 
exacerbations requiring increased dosage of interrenalin 
and more frequent saline-dextrose injections. These exacer- 
bations appeared to be directly related to overactivity up 
to the point of fatigue, and in one instance resulted from 
a long automobile trip. In October, 1929, she had an acute 
crisis in which the blood pressure fell to about 60 mm. Hg- 
systolic. There was nausea and vomiting (bile); extreme 

^ Courtesy Dr. R. G. Pearce, Akron Clinic, Akron, Ohio- 
Abstract of record 
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asthenia, costo lumbar index -f-j- on both sides Treat- 
ment was followed by deaded improvement withm a 
week 

The costo lumbar index was alwa> s more easily elicited 
and yielded a greater response during each exacerbation 
As improvement occurred, it became less marked on both 
sides It disappeared and returned a number of times on 
the left side, and finally disappeared entirely Dunng the 
last year of her survival the OL observations were as fol- 
lows 6/28/30, nght ++, left 9/1 3/30. >^gEt -f, left 
3/3o/jt, right ++, left +, 10/18/31, right + +t 
left +, 1/29/32, right left 5/12/32, right -b, left 
-,7/21/32, nght -,Ieft Died, 7/22/32 

7/22/32 Autopsy, complete except for brain and cord 
(Courtesy of Dr D P SeecoO Abstract of notes adrenals 
Right In Its situation is found an area 2 cm in diameter, 
of highly vascularized fatty tissue containing small yellow- 
ish white and purplish black nodules some of which arc 
as large as 2 mm in diameter These nodules within the 
fat are contained within a roughly triangular region sug- 
gesting the outline of the onginal ghnd The measure- 
ments of this region are 5X5 Xa mm in the form of an 
isosceles triangle in which the 2 mm represents the base 
The vein cannot be identified At the vena cava the onficc 
IS identified but the lumen is occluded Left Is identified 
as a small, roughly bean-shaped nodule mcasunitg 2X1X5 
cm Externally it appears to be made up of a purplish black, 
tissue similar to that described as nodules for the nght In 
association with this gland, however, the main vein is 
identified and traced down to its junction with the renal 
vein over a distance of 2 cm , until it is lost within the 
depth of this nodule it appears normal 

Microsco/jjcdl description Right (j) Contained within 
areolar fatty tissue 1$ a small globular mass completely 
encapsulated This mass is made up of very large, some- 
what irregular cortical cells with heavily staining cyto 
plasm and irregular bizarre nuclei The irregularities of the 
nuclei vary from pyknosis to vesicle formation and ring 
forms The cells show no definite architectural arrange- 
ment They are irregularly distributed and separated by 
thin vascular connective tissue septa Witbm the latter 
are large foci of round cell accumulation At one pole of 
this globular cortical mass there is an adherent layer of 
fibrous tissue, at one place containing a vessel with a well 
defined lumen External to the endothelium of this vessel 
there are collections of round cells (2) Elongated piece of 
tissue, the greater portion of which is made up of areolar 
fatty tissue containing small islands of ‘glandular fat ’ On 
one surfiice of this fatty tissue is the remains of an adrenal 
composed for the most part of a thickened fibrous capsule 
and containing in its central portion fairly normal veins 
At irregular intervals throughout this structure are small 
collections of cortical cells alternating with medullary 
not over loo ji The latter appear intact, 
the former, similar to those in section i, are irregular and 
show no architectural arrangement There are foci of 
round cells scattered throughout the tissue In this sec- 
tion, tubercle bacilli found (3) Essentially similar to sec- 
tion 2 except that the cortical and medullary masses are 
larger and well preserved In this section also there is a 
small nodule of cortical tissue retaining somewhat the nor 


mal histological arrangement In this section the medulla 
IS well preserved, the round cell infiltration more marked 
In places the round cells form the only cellular content be- 
tween the layers of the capsule 

Left (i) The outline of the section is triangular, sug- 
gesting the normal gland The capsule is thickened, and 
contains nodules of cortical cells, irregular in size, staining 
reaction nuclear content and histological arrangement, the 
entire picture suggesting regenerated and degenerating 
cortical tissue In this section there is no medulla The 
central veins are in apposition with the cortical cells (2) 
Globular mass of cortical tissue showing in places the 
architectural arrangement of the normal gland a fairly well 
defined glomerular and fasciculaf layer For the most part, 
however, the cortical cells arc irregularly arranged on a 
thin vascular stroma Here and there are small foci of large 
irregular cortical cells with irregular nuclei Immediately 
adjacent to this mass is a large blood space lined by a thin 
fibrous wall adjacent to what appears to be the remains of 
the normal gland as indicated by the veins About the 
latter arc a few small medullary masses and collections of 
round cells At a distance from the cortical mass is a sym- 
pathetic ganglion mass showing no abnormalit cs (3) No 
adrenal tissue recognized Adjacent to the large renal vein 
are lymphoid masses showing slight endothelial hyper- 
plasia and congestion Within the arcolac fatty tissue 
about these structures are small areas of glandular fat 

Pathological diagnosis Addison's disease with extensive 
atrophy of adrenals, (‘cytotoxic*) bilateral Pigmentation 
of sUn and mucous membranes, lymphoid hyperplasia m 
colon, pulmonary emphysema, slight, atrophy parenchym- 
atous organs, healed tuberculous focus, hilum of left 
lung, fibrous thickening of mitral leaflets, peritoneal ad 
hesion, right iliac fossa, lymphorrhagii of pancreas, thy- 
roid, parathyroid, voluntary muscle, focal necrosis of 
germinal centers of lymphoid follicles 

Pathology. Absence of active or latent tuberculosis 
in a case of Addison's disease, with progressive de- 
generation of the adrenals as evidenced by repeated 
presence and ultimite disappearance of the costo 
lumbar sign, suggests existence of the so-called 
'schrumpfnebenniere,' or ‘‘cytotoxic atrophy' 1 be- 
lieve that this type of degeneration also is due 
primarily to tuberculosis rather than to the suggested 
action of a specific cellular toxin (Case 2) Careful 
search commonly reveals the presence of a Ghon lesion 
in the lung or sub-pleural region This may have 
undergone caseation or, more often, it has healed by 
calcification, sometimes by ossification In case 2 
(6, case 3, table i) serial section of the minute remnant 
of atrophic cortical adrenal tissue found at autopsy 
revealed the presence of tubercle bacilli There was 
no caseation or calcification of the adrenals 

The suggestion can be made that the tubercle 
bacilli, may not cause caseous degeneration in some 
cases but might be responsible for liberation of a toxin 
that destroys the cells of the adrenal cortex However, 
if this were true it would have to be assumed that the 
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organism must be located in the adrenal to produce 
such a result. Otherwise, tuberculosis outside of the 
adrenal should be capable of producing the cytotoxin 
and Addison’s disease would be an almost constant 
sequel of chronic tuberculosis. It seems more probable 
that presence of the micro-organisms in the adrenal 
results in pathologic processes that involve the adrenal 
blood vessels which then become partly or wholly 
occluded. Such interference with the circulation can 
lead to local ischemia, anemic infarction and cellular 
degeneration with resulting atrophy and fibrosis. 
Adequate collateral circulation may lead to some re- 
generation which, co-existing with the degenerative 
process, yields the characteristic pathology found in 
‘schrumpfhebenniere.’ 

By subtotal occlusion of the adrenal blood vessels, 
it has been possible to create subacute and chronic 
adrenal cortical insufficiency experimentally in' ani- 
mals in which examination of the adrenals at autopsy 
revealed the typical picture of the adrenal described as 
cytotoxic atrophy (8). The cUnical manifestations and 
blood changes, as well as the pathologic appearance 
of the adrenal glands in these animals were similar or 
identical with observations in comparable human 
cases of Addison’s disease. The blood changes that 
occur in experimental animals with subacute or 
chronic adrenal cortical insufficiency, are similar to 
but less marked than those which occur in experi- 
mental acute adrenal insufficiency induced by total 
adrenalectomy (9) . 

P Blood changes. During acute and subacute exacerba- 
pbns there is an elevation of the total N.P.N. In a 
(Severe crisis the urea N also increases but not enough 
to account for the rise in total N.P.N. The significant 
change is reflected in an elevation of the so-called 
‘undetermined fraction’ of the N.P.N, This escapes 
notice if the common practice is to determine only 
one of these factors. For example, in case 20 (6) 
chemical examination of the blood performed for 
diagnostic confirmation revealed the level of urea 
nitrogen as 18 mg.%, which was within the normal 
range, while the total N.P.N. was found to be 5a 
ing.%, decidedly above the upper limit of the normal 
range. Similar instances have been observed, re- 
peatedly. Total blood calcium usually is elevated in 
subacute and acute stages of adrenal cortical in- 
sufficiency. 

The blood chlorides are diminished. This has been 
attributed to excessive excretion through the kidneys. 
Loeb et al. (5) observed that the diminution of blood 
chlorides is associated with a loss of sodium from the 
body, suggesting a regulatory role of the adrenal 
cortex in relation to Na metabolism. There is evidence 
in support of the retention of K associated with the 
loss of NaClfrom the blood. In view of the generally 
recognized fact that available microchemical quantita- 


tive methods for estimation of K in the blood are un- 
satisfactory, this will bear more adequate confirma- 
tion. It must be remembered, also, that some of the 
chemical changes in the blood which occur in con- 
sequence of the severe disturbances that are as- 
sociated with an acute crisis may be secondary to 
those disturbances and not primarily related to Ad- 
dison’s disease. 

A number of authors have emphasized hypogly- 
cemia as a constant manifestation in Addison’s dis- 
ease. This view appears to have originated from ob- 
servations on adrenalectomized animals that survived 
for only a short period (2). During the period of 
survival of untreated adrenalectomized dogs, the 
blood sugar level rarely declined below the lower 
limit of the normal range, in animals that survived 
longer, until a moribund condition developed (q). 
Definite hypoglycemia appears to be associated only 
with serious complications and not with loss of 
adrenal function. The same observations apply in the 
case of human Addison’s disease. In severe crisis, 
when hemoconcentration occurs, blood chemical 
changes that are usually found may be considerably 
modified. This is especially true in the moribund 
state. 

Pigmentation. Addison described a characteristic 
pigmentation of the skin, to which he referred as 
‘bronzing.’ This pigmentation generally can be dis- 
tinguished from that which occurs in conditions other 
than Addison’s disease. It may be described as a 
mixture of various shades of tan with slate grey, 
usually having a dull, dry, ‘dirty’ appearance. Many 
writers on Addison’s disease have relied on pigmenta- 
tion of the skin as pathognomonic. In fact, a relatively 
large proportion of the cases that have been reported 
within the past decade have little more than the in- 
cidence of this symptom to support the diagnosis. 
Diminished pigmentation often has been reported to 
follow treatment. Usually this is only apparent and 
merely indicates improved circulation during the 
period of better health of the patient. Occasionally, 
however, a moderate degree of actual reduction in 
the amount of pigmentation may occur in those pa- 
tients that respond well to treatment and survive in 
fairly good condition for a relatively long period. 

Although pigment deposit in the skin and mucous 
membrances occurs in the classical picture of Ad- 
dison’s disease, it is not pathognomonic unless it is 
associated with the other definite symptoms describe 
previously. It has been pointed out in other publica- 
tions '(6), that Addison’s disease not infrequent y 
occurs with little or no pigmentation of the skin, t e 
diagnosis in such cases having been confirmed at 
autopsy. In negroes, it is often difficult to detect t e 
additional pigmentation of the skin. Pigment depos^it 
may be found in creases of the skin in the palms of t c 
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hands and the soles of the feet Another location is 
in the buccal mucous membrane 

In the cases observed, complete or nearly complete 
absence of skin pigmentation has occurred only in 
blonde individuals (case i) Furthermore, it was found 
that such cases are much more resistant to treatment 
and that they have a more rapidly fatal outcome As a 
general rule, prognosis of a fatal outcome within 
approximately a half year from the onset of definite 
symptoms of adrenal cortical insufficiency, has proven 
correct in blondes Even if treatment is more effective 
in some cases, it appears that life can not be prolonged 
for more than about another year Where autopsy 
was performed in cases of this type, extensive atrophy 
with or without associated fibrosis of the adrenals 
was found Addison’s disease, when due to tubercu- 
lous (caseous) degeneration of the adrenals in blonde 
individuals appears to be more chronic than when it 
IS due to adrenal atrophy, and usually it is associated 
with pigmentation of the skin 

In the more severe cases of Addison’s disease, 
especially in those associated with atrophic degenera- 
tion of the adrenals, small, rounded, freckle like, 
ebony-colored spots often appear on the neck, 
shoulders, arms and forearms, sometimes on the back 
and chest Occasionally, they constitute the only 
evidence of pigmentation Their presence and pro 
grcssive increase in number and points of distribution 
apparently indicates an advanced stage of the disease, 
since It was observed that most cases terminated 
fatally within a few months after the appearance of 
these ebony colored spots, particularly in decidedly 
blonde patients 

Differential diagnosis The principal source of dif- 
ficulty in differential diagnosis appears to arise from 
the fact that pigmentation of the skin is the chief, 
if not the only symptom commonly relied on to de- 
termine the diagnosis of Addison’s disease Certain 
other diseases, associated with pigmentation, have 
been confused with Addison’s disease, such as 
chronic tuberculosis, melanotic dermatoses, chronic 
thyroid disease, hemochromatosis or diabete bronze, 
neurocirculatory asthenia in persons with dark com- 
plexion, and chronic poisoning with certain metals 

It should not be difficult to distinguish between 
chronic hypothyroidism and Addison’s disease, es 
pecially in cases reported with a history of surgical 
removal of the thyroid (4) Reduction of the basal 
metabolic rate has been relied on, by some observers, 
as a significant symptom of Addison’s disease While 
some cases present a slight reduction, others have an 
elevation of the B M R In acute crisis of Addison’s 
disease the B M R may dechne to a level comparable 
with that which occurs in hypothyroidism, but these 
two conditions can hardly be confused if the usual 
criteria for differential diagnosis are observed 


Real difficulty sometimes arises in distinguishing 
Addison's disease from chronic tuberculosis without 
adrenal involvement or with minor adrenal degenera- 
tion Muscular and circulatory asthenia, pigmentation 
of the skin, and gastro intestinal disturbances often 
arc associated with tuberculosis Since this disease 
IS the most common etiologic factor in Addison’s 
disease, differential diagnosis may not be easy In such 
a case the costo lumbar sign is of particular value A 
positive reaction is elicited, almost invariably, when 
active and extensive caseous or hyaline degeneration 
of the adrenal exists In the presence of tuberculosis 
elsewhere this would confirm the probability of exist- 
ence of Addison's disease Absence of the reaction 
would suggest that the adrenals arc not involved As 
previously indicated, however, tuberculous degenera- 
tion may occur in part of the adrenal, in the course of 
generalized tuberculosis, without leading to Ad- 
dison's disease Such degeneration when limited in 
extent may heal by calcification or fibrosis with im 
provement in the patient's general condition If this 
occurs the costo-lumbar sign may be present during 
adrenal degeneration and absent when degeneration 
has subsided In such a case, absence of the usual 
blood chemical changes at the time when the costo 
lumbar sign is present, complete disappearance of the 
sign later, and improvement of the patient would in- 
dicate that diagnosis of tuberculosis rather than Ad- 
dison’s disease is more probably correct 

Roentgenologic evidence of calcareous deposits in 
the adrenals, in cases of tuberculosis elsewhere, 
without other definite symptoms of Addison’s dis- 
e.ase, more commonly indicates heahng of a pre- 
existing degenerative process in the glands rather 
than the presence of Addison’s disease Of course, 
recurrence of degeneration and ultimate development 
of Addison’s disease can and undoubtedly docs occur 
in some of these cases, and the patient again yields 
a positive costo lumbar sign until complete degenera- 
tion (or regeneration) of the gland takes place How- 
ever, the mere presence of a calcified area m the 
adrenal region, revealed by roentgenography in a 
patient with latent tuberculosis, does not suffice to 
establish a positive diagnosis of Addison’s disease 
Such patients may live for years without manifesting 
any of the unmistakable evidences of serious adrenal 
cortical insuffiaency Unless other symptoms occur, 
the diagnosis ought to be limited to tuberculosis, 
though keeping in mind the possibility of ultimate 
development of Addison’s disease It may be men- 
tioned that calcified areas are found frequently in the 
adrenals of normal experimental animals and in 
glands obtained from the abattoir 

This type of case can explain statements that have 
been made to the effect that some patients with 
Adison’s disease have survived for many years 
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organism must be located in the adrenal to produce 
such a result. Otherwise, tuberculosis outside of the 
adrenal should be capable of producing the cytotoxin 
and Addison s disease would be an almost constant 
sequel of chronic tuberculosis. It seems more probable 
that presence of the micro-organisms in the adrenal 
results in pathologic processes that involve the adrenal 
blood vessels which then become partly or wholly 
occluded. Such interference with the circulation can 
lead to local ischemia, anemic infarction and cellular 
degeneration with resulting atrophy and fibrosis. 
Adequate collateral circulation may lead to some re- 
generation which, co-existing with the degenerative 
process, yields the characteristic pathology found in 
‘‘schrumpfhebenniere.’ 

By subtotal occlusion of the adrenal blood vessels, 
it has been possible to create subacute and chronic 
adrenal cortical insufficiency experimentally in' ani- 
mals in which examination of the adrenals at autopsy 
revealed the typical picture of the adrenal described as 
cytotoxic atrophy (8). The chnical manifestations and 
blood changes, as well as the pathologic appearance 
of the adrenal glands in these animals were similar or 
identical with observations in comparable human 
cases of Addison’s disease. The blood changes that 
occur in experimental animals with subacute or 
chronic adrenal cortical insufficiency, are similar to 
but less marked than those which occur in experi- 
aental acute adrenal insufficiency induced by total 
drenalectomy (9). 

Blood changes. During acute and subacute exacerba- 
ons there is an elevation of the total N.P.N. In a 
.evere crisis the urea N also increases but not enough 
o account for the rise in total N.P.N. The significant 
hange is reflected in an elevation of the so-called 
undetermined fraction’ of the N.P.N. This escapes 
lotice if the common practice is to determine only 
me of these factors. For example, in case 20 (6) 
hemical examination of the blood performed for 
diagnostic confirmation revealed the level of urea 
nitrogen as 18 mg.%, which was within the normal 
range, while the total N.P.N. was found to be 52 
mg.%, decidedly above the upper limit of the normal 
range. Similar instances have been observed, re- 
peatedly. Total blood calcium usually is elevated in 
subacute and acute stages of adrenal cortical in- 
sufficiency. 

The blood chlorides are diminished. This has been 
attributed to excessive excretion through the kidneys. 
Loeb et al. (5) observed that the diminution of blood 
chlorides is associated with a loss of sodium from the 
body, suggesting a regulatory role of the adrenal 
cortex in relation to Na metabolism. There is evidence 
in support, of the retention of K associated with the 
loss of NaCl from the blood. In view of the generally 
recognized fact that available microchemical quantita- 


tive methods for estimation of K in the blood are un- 
satisfactory, this will bear more adequate confirma- 
tion. It must be remembered, also, that some of the 
chemical changes in the blood which occur in con- 
sequence of the severe disturbances that are as- 
sociated with an acute crisis may be secondary to 
those disturbances and not primarily related to Ad- 
dison’s disease. 

A number of authors have emphasized hypogly- 
cemia as a constant manifestation in Addison’s dis- 
ease. This view appears to have originated from ob- 
servations on adrenalectomized animals that survived 
for only a short period (2). During the period of 
survival of untreated adrenalectomized dogs, the 
blood sugar level rarely declined below the lower 
limit of the normal range, in animals that survived 
longer, until a moribund condition developed (g). 
Definite hypoglycemia appears to be associated only 
with serious complications and not with loss of 
adrenal function. The same observations apply in the 
case of human Addison’s disease. In severe crisis, 
when hemoconcentration occurs, blood chemical 
changes that are usually found may be considerably 
modified. This is especially true in the moribund 
state. 

Pigmentation. Addison described a characteristic 
pigmentation of the skin, to which he referred as 
‘bronzing.’ This pigmentation generally can be dis- 
tinguished from that which occurs in conditions other 
than Addison’s disease. It may be described as a 
mixture of various shades of tan with slate grey, 
usually having a dull, dry, ‘dirty’ appearance. Many 
writers on Addison’s disease have relied on pigmenta- 
tion of the skin as pathognomonic. In fact, a relatively 
large proportion of the cases that have been reported 
within the past decade have little more than the in- 
cidence of this symptom to support the diagnosis. 
Diminished pigmentation often has been reported to 
follow treatment. Usually this is only apparent and 
merely indicates improved circulation during the 
period of better health of the patient. Occasionally, 
however, a moderate degree of actual reduction in 
the amount of pigmentation may occur in those pa' 
tients that respond well to treatment and survive m 
fairly good condition for a relatively long period. 

Although pigment deposit in the skin and mucous 
membrances occurs in the classical picture of Ad' 
dison’s disease, it is not pathognomonic unless it is 
associated with the other definite symptoms describe 
previously. It has been pointed out in other public 
tions '(6), that Addison’s disease not infrequent p 
occurs with h'ttle or no pigmentation of the skin, t s 
diagnosis in such cases having been confirme a 
autopsy. In negroes, it is often difficult to detect t c 
additional pigmentation of the skin. Pigment 
may be found in creases of the skin in the palms 0 



Treatment of Addison’s Disease 
with Interrenalin (Adrenal Cor- 
tex Extract) 

J M Rogoff, M.D., D.Sc. 

From the Laboratory oj Experimental 
crmology,^ School of Medicine, Unnersity 
of Pittsburgh, Pittsburgh, Pennsylvania 

T he first demonstration that active endocrine 
material cm be extracted from the adrenal 
cortex, and that it is capable of prolonging life 
and mitigating symptoms in completely adrcnalccto 
mized animals, was by Rogoff and Stewart Ci) m 19^5 
Their experimental observations constitute the 
basis for the method that is now generally employed 
in the treatment of Addison’s disease The first 
demonstration that substantial benefit may be dc 
rived from administration of potent adrenal cortex 
extract, in Addison’s disease, was published by the 
same authors (2), in 1929 Amelioration of symptoms 
was the outstanding observation in 7 patients that 
had been under treatment with interrenalin, * m the 
form of an extract of adrenal cortex, for periods rang' 
mg from approximately 6 to 18 months 

Other articles (3), were followed by a second re 
port (4), in 1932, which included 14 additional cases 
together with further observations on the original 7 
It was clearly shown, by comparison with a control 
group of 12 cases, that substitution therapy with 
interrenalin not only caused rehef of symptoms but 
prolonged life in a large proportion of the treated 
cases Further clinical experience with Addison's 
disease and continued experimental animal investiga- 
tions on adrenal insufficiency warrant publication of 
another report concerning this method of treatment. 

During the past 15 years, observations have been 
made on patients with Addison’s disease treated by 
the method which originated from the investigations 
on adrenal insufficiency and its correction in experi- 
mental animals This consists of administration of 
interrenalin, with or without supplementary intra- 
venous injections of physiologic salt solutions In 
1925, it was demonstrated that completely adrenalec- 
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tomiicd animals can be kept alive and well for rela 
tivcly long periods, if potent adrenal cortex extracts, 
or physiologic salt solutions, arc administered (i) 
Treatment with both resulted in much longer sur- 
vival, suggesting clinical trial of the same treatment, 
in Addison's disease 

At present, the most that can be expected from the 
best available method of treatment in Addison’s dis- 
ease IS a substantial prolongation of life with mitiga- 
tion of the seventy, and reduction in the frequency of 
recurrence of aggravating symptoms This is obvious 
from available knowledge of the pathologic anatomy 
and physiology of the adrenals in this disease, as well 
as from proper evaluation of the results of treatment 
Substitution hormone therapy docs not eliminate the 
underlying cause of adrenal degeneration Indirectly, 
by increasing the patient's resistance, this therapy 
might retard the pernicious influence of the etiologic 
factor, thus favoring regeneration in the adrenals 
However, it cannot whollyrcmedy that serious factor. 

In general, Addison's disease at present must be 
considered as an incurable and ultimately fatal mal- 
ady It IS conceivable, though probably hypothetical, 
that rarely a benign etiologic factor might induce 
moderate degenerative processes m the adrenals and 
lead to development of a less severe form of Addison's 
disease If such a benign factor were responsive to 
treatment, or if it subsided spontaneously, adequate 
substitution therapy might be followed by adrenal 
regeneration or by cessation of degeneration This 
could result m healing of the damaged adrenals, 
effecting a clinical 'cure ’ 

Two patients that possibly may be classed among 
such cases have been observed. However, on strictly 
scientific premises, it must be admitted that although 
the clinical diagnosis of Addison’s disease was in- 
escapable on the basis of all the determining factors 
known, there is nevertheless the possibility that the 
diagnosis could have been an error This unavoidable 
conclusion must govern all interpretations that are 
made regarding the evaluation of any particular 
therapy 

Formerly, treatment of Addison's disease was 
based on the assumption that this malady is the result 
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of functional insufficiency of the adrenal medulla, that 
is, inadequate epinephrine secretion. That is the 
basis for the so-called ‘Muirhead treatment.’ This 
has been discarded by clinicians generally since it is 
well established that epinephrine secretion from the 
adrenals is not essential for life and health (5). The 
indispensable function of the adrenals is performed 
by interrenalin, the adrenal cortical hormone. In- 
sufficiency of cortical function is responsible for the 
serious consequences that occur in Addison’s disease. 
In creating experimental Addison’s disease in animals 
selective degeneration of the cortex commonly occurs 
while the medulla remains intact (6). 

Administration of adrenalin has proven to be of 
little if any value in Addison’s disease. Indeed, it has 
been observed, frequently, that attempts to elevate 
the blood pressure by administration of adrenalin, or 
ephedrin, cause distress and alarming cardiac reac- 
tions (7, case i). This is not surprising, since cardiac 
degeneration with atrophic changes is often revealed 
at autopsy in Addison’s disease. In one instance, the 
heart weighed only 98 gm. Such a heart can not be 
expected to sustain a greatly elevated blood pressure 
without functional embarrassment. Nor is it neces- 
sary to assume that 80 to 100 mm. Hg is not adequate 
blood pressure for functional needs of a patient with 
Addison’s disease, who is otherwise maintained in 
fairly good condition. 

Some clinicians have administered pituitary gland 
preparations for Addison’s disease. The use of desic- 
:ated gland, by mouth, scarcely needs comment. It 
is well known that the pituitary is inactive when 
given in this manner. Others have thought that an 
extract of pituitary might be useful, presumably on 
the assumption that an adrenotropic or interrenalo- 
tropic action would be beneficial. Even if it were es- 
tablished that adrenal cortical function is dependent 


turbance. It seems preferable to retain our original 
view that the adrenalcortex performs an indispensable 
metabolic function, failure of which is manifested by 
a severe functional disturbance in which each of these 
factors participates. The complete picture is one of a 
profound intoxication following disrupted metabolic 
regulation. 

Accordingly, treatment of Addison’s disease is 
directed toward combating three major factors, a) 
etiologic, b) pathologic and c) physiologic. In the 
majority of cases, treatment of the etiologic factor is 
that of tuberculosis. Insofar as this disease may or 
may not be responsive, such treatment will determine 
the progress of the pathologic factor concerning the 
adrenals. If active degeneration can be retarded, re- 
.generation may be favored by supplying the hormone 
which the adrenal must elaborate and secrete to sus- 
tain life and improve health. The physiologic factor 
involves not only supplying interrenalin, which the 
adrenal is incapable of elaborating properly, but also 
correction of the pathologic physiology that exists 
in consequence of functional lack of this hormone. 
Since the symptoms indicate retention of toxic 
metabolites, dilution and elimination of these may be 
facilitated by appropriate intravenous administration 
of physiological liquids. 

It was demonstrated (4) that this treatment is 
capable not only of ameliorating symptoms but that 
it can effect a decided prolongation of life, if com- 
plicating etiologic factors are not rapidly fatal. Some 
patients were given interrenalin alone, others intra- 
venous injections of salt solutions alone, and most of 
them received both. Survival for 8 or more years from 
the time of onset of the disease has occurred in cases 
where the clinical diagnosis of Addison’s disease was 
beyond question. Two patients, under present treat- 
ment with interrenalin, have continued in very 


on interrenalotropic pituitary activity, it does not 
seem probable that adrenals which have undergone 
and are in active progress of serious, extensive degen- 
eration, could respond adequately to such stimulation 
of function. There is evidence that the interrelated 
activity between the adrenals and the pituitary prob- 
ably is not at all concerned with the indispensable 
adrenal cortical function (8). 

Results of treatment in Addison’s disease can be 
evaluated best if they are related to the known physi- 
ology and pathology of the adrenals. Various theories 
have been proposed to explain the function of these 
glands, particularly the cortex. Among these are 
regulation of d) electrolyte balance, b) water balance, 
c) carbohydrate metabolism and d) blood pressure. 
There is no good reason to accept any one of these 
individual explanations. Changes occur in all of these 
factors in various phases of adrenal cortical insuf- 
ficiency. All of them are included in the entire dis- 


satisfactory condition for more than 8 and 4 ^ years, 
respectively. Clinical diagnosis in these cases can not 
be disputed. 

Addison’s disease was recognized in the first® of 
these cases when an acute crisis followed herniotomy. 
In the second case, the patient had received a com- 
mercial adrenal product (eschatin), parenterally, salt 
tablets orally, and was on a restricted diet limiting 
potassium intake for more than a year, without bene- 
fit. He was declining rapidly when administration of 
glycerinated solution of interrenalin alone, by mouth, 
was begun. This treatment was continued, with 
marked benefit up to the present. Recently the 
synthetic drug desoxycorticosterone-acetate was sub- 
stituted for the adrenal cortex extract that he had 
been receiving. He suffered a decline in his genera 

3 I am indebted to Dr. S. Berger and other members of the steff 
of Mt. Sinai Hospital, Cleveland, who referred this case to m 
observation ancf treatment. 
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condition and blood pressure, which improved again 
when the material was discontinued and interrenahn 
resumed At present, he is in excellent condition, has 
gained in weight, and pigmentation appears decidedly 
less marked The following condensed record of the 
first of these two cases illustrates, strikingly, the 
beneficial influence of interrenahn in prolonging hfe 
and maintaining a fair state of health, m Addison s 
disease 

Case S B , laborer, 42 years of age, was admitted to 
hospital for herniotomy July a5 , 19^^ Six years ago be had 
had double herniotomy Two years ago he was operated 
for recurrent nght hernia Herniotomy was performed 
July 26, 1933 The operation led to development of an 
acute shock like condition which was distinguishable from 
surgical shock but not accounted for On Aug 2, 1933 
consultation (J M R) was requested Patient reported 
anorexia and gradual loss of v. eight dunng the past 2 
years, had an aversion to fat in diet, there was nausea but 
no vomiting This was associated with pigmentation ap 
peanng first in the skin of the face and becoming uniform 
over neck, shoulders, arms and hands, and particularly 
accentuated in areas of normal pigmentation There arc 
pigment patches on the buccal mucosa, tongue, gums and 
margin of mucosa of lips Asthenia, compelled to give up 
his work for past year Blood pressure 100/60 mm Hg 
B M R +9, blood N P N 41 mg %, urea N 14 mg %, 
sugar 83 mg % Another test showed an N P N of 8t, 
urea 15, sugar 86 and NaCl 316 mg % Rogoff’s sign was 
positive on both sides, but was more marked on right 
Diagnosis, Addison's disease Intravenous administration 
of saline dextrose solution twice daily for few days, then 
once daily with oral administration of interrenahn was 
recommended Decided improvement followed treatment 
and on Aug 13, 1933 the blood pressure was 120/88 mm 
Hg and the patient was much stronger and up and about 
The patient was discharged from the hospital on Aug 14 
and was referred to me for further study and treatment 
For more than a year thereafter he required intravenous 
injections of salt solution at intervals, in addition to oral 
admmistration of interrenahn A number of more or less 
severe acute exacerbations indicated the need foe these 
injections Since then he has had no treatment other than 
interrenahn, except that he favors salty food and fish, and 
avoids red meats 

In the 8 years that the patient has been under observa 
tion, he has maintained a fairly constant weight The areas 
of pigmentation in the mucus membrane of mouth and on 
the tongue are larger than when first observed, and the m' 
tensity of color is greater on the exposed parts of the body 
Pigmentation at times appears more intense than at other 
times This can be related to the general condition, the 
pigmentation seemingly being intensified when he ap 
proaches a sub acute state and his circulation is less effi' 
cient As he improves, his color appears lighter Blood pres 
sure IS maintained at an average level of about 110/78 
mm Hg The mental state, which previously was marked 
by anxiety and worry, has become much less troublesome, 
he has cooperated admirably, knows the true nature of his 
ailment, and has repeatedly presented himself, upon re 


quest, for demonstration at medical meetings and class 
lectures 

The practice of administering salt tablets by mouth 
docs not seem desirable One of the most aggravating 
symptoms in Addison's disease is gastric irritability, 
and excessive amounts of salt frequently cause emesis 
It js preferable to include a moderate excess of salt m 
the regular diet, without additional salt medication 
Addisonnn patients almost invariably crave salt and 
take adequate amounts m their food In acute crisis, 
or in milder subacute exacerbations, intravenous ad 
ministration of physiologic salt solutions usually 
prove strikingly beneficial The additional liquid m 
the circulation appears to be the chief beneficial 
agent, since improvement was observed in adrenalcc' 
tomized animals, when isotonic dextrose solution, 
without salt, was administered intravenously It 
may be that the increased water intake resulting from 
from oral salt therapy, rather than the salt itself, 
accounts for much of the improvement that is usually 
attributed to administration of NaCl in Addison's 
disease and in experimental adrenal cortical in 
sufficiency 

Often, patients with Addison's disease in an ap' 
patently monbund state, like adrenalcctomizcd ani' 
mils, may be resuscitated from coma by intravenous 
administration of physiological liquids The recovery 
sometimes is quite spectacular, occurring during the 
injection and before physiologic effects of NaCl would 
be expected This can explain some of the striking 
results that have been reported from the use of cer^ 
tain extracts, especially those of doubtful merit or of 
admitted impotency, when administered intrave 
nously together with sahne solutions The remarkable 
symptomatic improvement which results from intni' 
venous administration of fluid, and the potential 
possibihty of spontaneous remission in the course of 
this disease, sometimes may be misleading when 
evaluating the effect of substitution therapy 

The therapeutic effect of adrenal cortex extract can 
not be expected to result as rapidly as, for example, 
that of cpinephrin with its production of hemo 
dynamic effects or insulin with its effects on glycemia 
Metabolic effects of thyroid medication are perhaps 
more comparable Correction of the severe, complex 
metabolic disturbances in Addison's disease requires 
much longer for the physiologic readjustments that 
must be effected The very nature of this disease, its 
etiology and pathology indicate the improbabihty of 
a rapid physiologic readjustment 

As a routine procedure in the treatment of Addi' 
son's disease, interrenahn is administered in the form 
of a potent adrenal cortex extract, which has proven 
to be effective by mouth At suitable intervals, this 
has been supplemented by intravenous injections of 
sahne dextrose solution Parenteral administration of 



46 


J. M. ROGOFF 


Volume a 


interrenalin is useful at times when gastric irritability 
interferes with oral administration. At such times 
intravenous saline is essential,, and sterile adrenal 
cortex extract can be included. However, it appears 
that exacerbations may be prevented, or their fre- 
quency and severity minimized, by an occasional 
series of routine intravenous injections of saline- 
dextrose solution. This should be done at once if it is 
observed that the N.P.N. in the blood is increasing. 

In all of the observations on treatment of Addison’s 
disease since 1925, the interrenalin employed clini- 
cally, by mouth, has been prepared in glycerinated 
solution, the extract first having been properly tested 
for potency by its capacity to prolong life in com- 
pletely adrenalectomized male dogs well beyond the 
maximum period of survival of untreated control 
animals. One assay method that has been suggested 
(9) is based on the capacity of an extract to prevent a 
rise in N.P.N. or in urea N for a period of 7 to 10 
days, in adrenalectomized dogs. Since this is the 
period of good health in untreated adrenalectomized 
dogs, when the N usually does not yet increase sig- 
nificantly, the method can not be considered useful. 

Potent extracts can be obtained by various modi- 
fications of 'the original process developed between 
1917 and 1922, activity of products being demon- 
strated in 1925 (i). This consists of extraction of 
adrenal cortex with alcohol or acetone, and purifying 
by subsequent action of selective solvents, leaving 
the active interrenalin in aqueous solution. This 
solution can be concentrated and glycerinated for oral 
dministration, or it can be prepared as a sterile solu- 
ion for parenteral administration. Combined in tablet 
orm, interrenalin has recently been made available 
ommercially^ for oral administration. Extraction of 
hese tablets and tests of the extract for potency has 
demonstrated that the product is capable of prolong- 
ing life in adrenalectomized male dogs. 

Aside from the therapy already discussed, it is ad- 
visable to restrict muscular exertion to exercise suf- 
ficient to meet physiologic requirements. Muscular 
fatigue and nervous tension should be avoided since 
they often precipitate an exacerbation. Adequate 
attention to eliminative functions is, of course, 
necessary. It is well to regulate the diet, limiting the 
protein intake to minimum requirements and favoring 
carbohydrate. As already stated, patients crave and 
take a surplus of salt. If they do not, this should be 
encouraged. It has not been found necessary to be 
much concerned about ordinary potassium in- 
take. The amount of potassium in the usual diet of 
a patient with Addison’s disease is not significant. 
Certainly, if an excess of K, or of any other traic 
substance, is part of the diet it can be injurious. The 
“ 4 Cortalex, Upjohn Company, Kalamazoo, Michigan. 


saltpetre in pickled meats, for example, has caused 
subacute manifestations in one case under my ob- 
servation. 

Synthetic drugs. Desoxycorticosterone acetate, a 
synthetic drug represented as a product correspond- 
ing to the adrenal cortical hormone, has been alleged 
to produce benefit in the treatment of Addison’s dis- 
ease (10). Administration by subcutaneous implanta- 
tion of pellets has attracted some attention. It is 
assumed that this permits slow, gradual, quantitative 
absorption of the drug, thus avoiding the need for 
more frequent injections of soluble material. The evi- 
dence for this does not appear convincing from a 
pharmacologic viewpoint. It does not seem a good 
substitute for quantitative administration when a 
soluble preparation is available, even if use of the 
drug were desirable and safe. 

Recent reports (ii) on the use of this material in 
Addison’s disease indicate that the enthusiasm which 
marked earlier publications was somewhat premature. 
The duration of treatment, in cases alleged to have 
been benefited by the drug, was too short to permit 
proper evaluation. Supposed benefit in some cases 
may be explained by the fact that salt, adrenal cortex 
extract, or both, were also administered during the 
period of treatment. Furthermore, it will be more con- 
vincing if a number of the cases treated with this 
material will show definite prolongation of life. Con- 
firmation of the diagnosis at autopsy may seem de- 
sirable in some cases. 

Desoxycorticosterone acetate appears to be not 
only less, if at all effective in Addison’s disease, than 
potent extract of adrenal cortex, but it has been 
demonstrated to possess extremely dangerous, toxic 
properties. The statement (12), that “The treatment 
of Addison’s disease with desoxycorticosterone ace- 
tate represents a marked advance in therapy,’’ is as- 
sociated with striking evidence which proves the 
very antithesis to that statement. Five cases of Ad- 
dison’s disease were reported. Treatment with 
desoxycorticosterone acetate was followed in all of 
them by serious toxic manifestations; among these 
were pathologic hypertension, cardiac embarrassment 
and marked edema. In 3 of the cases, actual cardiac 
failure was caused. The periods of observation under 
this treatment ranged from i to 6 months. Whatever 
improvement was observed in some of the patients 
could be attributed to the influence of salt, which all 
of the patients received or, in some of the cases, to the 
adrenal cortex extract that was also employed; and 
it may have been due to the spontaneous improve- 
ment that characterizes Addison’s disease. While 
gain in weight is an encouraging clinical observation, 
this usually favorable circumstance might sometimes 
be viewed with alarm by the physiologist. In one of 
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the cases, the patient showed a gam of 12 pounds m 
4 days This observation, in the light of existing 
cardiac embarrassment and edema, may be inter 
preted as an indication of pathologic retention of 
water, which is reflected in a gam of weight It ap- 
pears that the action of desoxycorticosteronc acetate 
does not represent the physiologic rtile of interrenalm, 
neither is It a satisfactory substitute for properly 
tested adrenal cortex extract Its use m Addison’s 
disease can be considered dangerous because of its 
serious toxic properties (ii) 

COMMENT 

From the foregoing discussion on treatment, there 
can be little or no doubt about the therapeutic value 
of properly tested, potent adrenal cortex extract in 
Addison’s disease Reports in the literature appe.ir 
confusing as the result of too brief periods of ob- 
servation, and inadequate criteria for effectiveness of 
treatment 

As m adrenalectomized animals, the only reliable 
criterion for determining the efficacy of treatment m 
Addison’s disease is definite prolongation of life 
Prior to the introduction of treatment with mter- 
renalin, with or without supplementary administra- 
tion of salt, the maximum duration of the disease was 
about I to 2 years This is revealed from the history 
of cases, proven at autopsy, and recorded by re- 
sponsible observers (13) Twelve cases that were ob- 
served before the present treatment was developed 
survived for about the same periods as reported by 
these authors (4) 

Accordingly, evaluation of results of treatment 
With adrenal extracts, synthetic drugs, or other 
therapy in Addison’s disease of less than 2 years in 
duration, may be misleading At most, the results 
could testify to mitigation of symptoms In this re- 
spect, It should be emphasized that spontaneous re- 
mission, sometimes surprisingly abrupt, is a charac- 
teristic of Addison s disease Such a remission might 
be attributed, mistakenly, to whatever treatment is 
employed at the time 

Usually, the diagnosis of Addison’s disease pre- 
sents no great difficulty, yet it can not always be 
made with certainty There is no one constant, speci- 
fic or pathognomonic sign by which accurate diagnosis 
can be assured At present, absolute certainty of the 
diagnosis can be established only postmortem There- 
fore, to evaluate the potency of adrenal cortex ex- 
tract, by chnical test in Addison’s disease, convincing 
evidence can be obtained only from those cases that 
ultimately have come to autopsy. Controversial ques- 
tions can thus be entirely avoided The criterion 
must be as unambiguous as in the case of adrenalec- 
tomized animals, and therefore the same, 1 e , definite 


prolongation of life For convincing evidence, cases 
treated with adrenal cortex extract should be com- 
pared with similar cases not so treated, and total 
duration of survival determined in both groups 

A previous report (4) included 21 cases of Ad- 
dison’s disease that were treated with interrenalm, 
and 12 cases that did not receive this tre itmcnt One 
patient, case 17 left the city after a year of treatment, 
markedly improved, and we have been unable to 
locate him Six of the remaining patients were still 
living at the time of publication Control of two, 
(cases 10, 18) was lost in 1934 Two patients died 
since the report was published, having survived i yi 
and more than 3j^ years, respectively, from the time 
of onset of definite symptoms In the first of these 2 
c.ises, autopsy revealed bilaterial extensive caseous 
degeneration of the adrenals, tuberculosis of the lungs 
and the right knee joint, and miliary tubercles in tbc 
liver and kidneys The other patient had clinical 
evidence of tuberculosis, but an autopsy was not 
obtained 

In the cases treated with interrenalm, the duration 
of survival from the period of onset of the related 
symptoms ranged between i and years Diagnosis 
of Addison’s disease was confirmed at autopsy in 10 
cases of this group Of the 12 cases that were not 
treated with interrenalm the diagnosis was confirmed 
at autopsy m 7 Total duration of the disease in this 
group ranged between and i yi years Four of the 
7 cases had bilateral extensive adrenal atrophy, two 
caseous and one hyaline degeneration In the other 
group, four presented marked atrophy, one extensive 
atrophy and fibrosis of the left adrenal and practically 
complete calcification of the remains of the right 
gland, one granulomatous degeneration, one malig- 
nant neoplasm, two caseous degeneration, and one 
caseous degeneration with calcification 

The number of cases is not large enough to subject 
to mathematical treatment However, comparison of 
the duration of survival of the patients in the treated 
with the untreated group reveals the longer survival 
of the interrenalm treated patients The average 
survival period for the treated cases was about 4 
times as long as for the cases in the untreated group 
Of the 20 patients receiving interrenalm, 8 survived 
between i and 2 years while 12 survived between 
and yj^ years 

Limiting the comparison to the cases in which the 
diagnosis of Addison’s disease was confirmed at 
autopsy, the average duration of survival in the cases 
that were treated with interrenalm was approxi- 
mately 3 years (maximum 5J4) The average in the 
group that were treated otherwise was about o 8 of 
a year (maximum 1J-2) The fact that in a significant 
proportion of the interrenalm treated cases length of 
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survival greatly exceeded the maximum survival 
period of the non-treated cases, is, of course, much 
more important even than the facts revealed by com^ 
parison of averages. 

These data constitute a clear and unmistakable 
demonstration of the beneficial influence of inter- 
renalin, in the treatment of Addison’s disease. Miti- 
gation of severity of one or more symptoms alone is 
not enough to prove effectiveness of treatment. Only 
decided prolongation of life is a reliable criterion for 
determining the real value of specific substitution 
therapy in Addison’s disease. The potency of an 
adrenal cortex extract that is administered should be 
determined by its capacity to prolong life and good 
health well beyond the maximum period of survival 
of suitable control animals, in completely adrenalec- 
tomized male dogs. 
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T he diagnostic methods for adrenal cortical in' 
sufficiency are not entirely satisfactory. A re- 
liable one IS not available for the diagnosis of 
mild insufficiencies and those for Addison’s disease 
are not without hazard The production of a crisis by 
a high potassium intake either alone or m combination 
with a low sodium intake is dangerous 
The Wilder (i) method in which a high potassium 
and low sodium intake are administered for a shorter 
period is the safest procedure, yet crises continue to 
develop with this test It was pointed out in a previ- 
ous report (a) that patients with Addison’s disease 
are more sensitive to added potassium during periods 
of sodium chloride depletion than following cor- 
rection of this depletion It was also emphasized that 
sodium chloride restriction can be tolerated for long 
penods provided the sodium chloride stores are not 
depleted and provided that the potassium intake is 
low. Such restriction, however, with the sodium 
chloride stores depleted may provoke a crisis These 
hazards have caused us to consider other possible 
diagnostic methods 

In a previous study (2) it was noted that adrenal 
cortical extract did not cause patients with Addison's 
disease to store sodium at a faster rate provided the 
sodium intake was high and the potassium intake was 
low Hartman (3) and his coworkers, on the other 
hand, have reported that adrenal cortical extract 
caused a retention of sodium in normal men This ap- 
parent difference in the reaction of normal men and 
of patients with Addison’s disease to the administra- 
tion of adrenal cortical extract appeared as a possible 
diagnostic method which would be free of hazards 
The present study was undertaken, therefore, to 
Receued for publication November 14, 1941 


ascertain the response under identical circumstances 
of normal persons and of patients with Addison's 
disease to the administration of a) adrenal cortical 
extract, b) of desoxycorticosterone, c) of extra potas- 
sium, d) of adrenal cortical extract administered 
simultaneously with extra potassium, and e) whether 
or not any differences in response could be of diag- 
nostic value in Addison's disease, 

METHOD 

Balance studies were made on sodium, chloride, 
and potassium in 3 normal subjects and in 3 patients 
with Addison's disease All subjects received a Na 
intake of la gm and a K intake of 2 gm daily except 
when extra K was added The study was made in 
3 day periods, a control period usually preceded each 
experimental period and as a rule, 3 to 5 days elapsed 
between each senes of study The adrenal cortical 
extract was administered intravenously on the morn- 
ing of the first day of the 3-day period in doses from 
1,500 to 2,500 dog units, desoxycorticosterone acetate 
m oil was administered intramuscularly the first 
morning in 25 mg doses The potassium citrate was 
administered orally in amounts equivalent to 6 gra 
of K daily for the period of added potassium intake 
and also for the period of simultaneous administration 
of extra potassium and the adrenal cortical extract 
The extract was administered intramuscularly daily 
during this period in doses of from 250 to 750 dog 
units In 3 instances a recovery period followed the 
period of added potassium and extract administration 
The daily urinary creatinine and nitrogen were meas- 
ured in each instance and blood Na and serum K were 
measured during each period The methods for 
analysis were the same as in the previous report (2) 
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Tabu i. Effect of adrenal cortlcal extract on 

SODIUM, POTASSIUM AND CHLORIDE BALANCE 


Patient 

No. 

j 

1 

1 1 

1 Period 1 

i 1 

1 ! 

Average 
Daily 
Sodium 
Balance ! 
gm. 1 

Average 

Daily 

Chloride 

Balance 

gm. 

j Average 

I Daily 
Potassium 
Balance 
gm. 

I 

i Addisi 

Control 

an’s diseas 

+5.09 

;e 

+ 4-59 

-fo.57 


After 1500 dog units of 
adrenal cortical extract 

+4.91 

+4.58 

+0.73 


Control 

+3.51 

+ 1-55 

+0.38 


After ajoo dog units of 
adrenal cortical extract 

1 

+ 2-33 

+0.81 

+ 0-37 


j Control j 

+1.39 

: +1.16 j 

+0.36 


After 2300 dog units of | 
adrenal cortical extract' 

—0.13 

i -0.71 ! 

— o.ao. 


Control i 

+0.05 

1 

0 

—0.27 


After 35 mg. desoxycor- 
ticosterone 

+ 1.64 

i 

i +0.91 

—0.7a 

I 

J^orm 

1 

Control i 

al subject! 

-fo.o6 

— 1. 10 

+0. 16 

i 

1 

After 3500 dog units of ' 
adrenal cortical extract 

i 

+1.57 

+1.07 

4-0.37 

1 

a 

Control 

—0.85 

—0.83 i 

—0.03 

i 

After 3500 dog units of 
adrenal cortical extract 

1 

+1.01 

+ 1-54 

—0.03 

3 

Control * 

+0.51 1 

- 0-34 1 

4-0.34 


After 35 mg. desoxycor- 
ticosterone 

+1.58 

+ 1.05 ’ 

4-0. II 


RESULTS 

Effect of adrenal cortical extraa and of desoxycortico' 
sterone. It is to be noted from table i that the patients 
with Addison’s disease did not store any more sodium 


Table a. Effect of added potassium on sodium, 

POTASSIUM AND CHLORIDE BALANCE 


Patient 

No. 

Period 

Average 

Daily 

Sodium 

Balance 

gm. 

Average 

Daily 

Chloride 

Balance 

gm. 

Average 

Daily 

Potassium 

Balance 

gm. 


Addison’s disease 


I 

Control 

4-4.09 

4-3.27 

— 0.41 


6 gm. added K 

4 ' 4 - 14 

-f- 4 -oo 

4-3.80 

a j 

Control 

-|-o.i8 

-1.45 

-fo.33 


6 gm. added K 

—0.76 

— 3 . 6 x 

4-3.83 

3 

Control 

4-0.71 

—0.04 

1 — o.ao 


6 gm. added K 

-1.57 

1 —3.61 

4 - 4-32 

1 



Normal sub 

jects 


1 

Control 

4-0.91 

-fo.30 

■3-0.26 


6 gm. added K 

—0.51 

— I. 09 

+ 1.64 

a 

Control 

4-0.43 

4-1.15 

4-0.03 


6 gm. added K 

— 1. 10 

-0.53 

4-1.71 


Mowing the administration of adrenal cortical ex- 
tract during periods of high NaCl and low K intake. 
The normal subjects, on the other hand, did show a 
retention of sodium even with a high Na intake and 
there was no apparent initial sodium depletion. A re- 
tention of sodium, however, by both the patients and 
normal subjects was observed following the adminis- 
tration of desoxycorticosterone even though the Na 
intake was high and there was no Na depletion. The 
chloride balances followed closely those of sodium 
and there were no consistent alterations of the K 
balances. These observations confirm our previous 
findings that the administration of adrenal cortical ex- 


Table 3. Effect of potassium and adrenal cortical extract 
ON sodium, potassium and CHLORIDE BALANCE 


Patient 

No. 

Period 

Average 
Daily 
Sodium 
Balance | 
i gm. 1 

Average 

Daily 

'Chloride 

Bafance 

gm. 

1 Average 
j Daily 
Potassium 
Balance 

gm. 

2 

Addis( 

Control 

Dn's diseas 
-fo.iS 

:e 

-1.45 

-pO.33 


i 6 gm. added K 

—0.76 

— 3,63 

4-3 .83 


1 6 gm. added K plus 350 
dog units of adrenal 
cortical extract daily 

-1. 17 

-4.07 

4-1.83 


6 gm. added K plus 750 
dog units of adrenal 

1 cortical extract daily ■ 

— 1.76 

-9.48 

-4.73 


i Control 

4-2.44 

4-0.39' 

—3.16 

3 

Control 

4-1.97 

-pa. 18 

- 1.03 


6 gm. added K plus 750 
dog units of adrenal 
cortical extract daily 1 

-f 1.30 j 

“f-o. 68 

-P4.98 


Control 

+ I -30 ■ 

j 

4 - 1.35 

j -1.38 

I 

Norm 

Control 

i 1 

ai siibjecti 

4-0.91 

i 

-Pi. 65 

—0.18 


! 6 gm. added K plus 750 
j dog units of adrenal 
cortical extract daily 

1 

1 

-}-o.46 

-0.55 

i 

+ 2.28 


Control 

-i-3.05 

-Pi . 75 

— 0,24 


tract to patients with Addison’s disease does not 
cause an acceleration of Na storage and they confirm 
the work of Hartman and coworkers (3) that the ex- 
tract causes a retention of sodium in normal subjects. 
Desoxycorticosterone, on the other hand, causes a re- 
tention of Na in normal subjects and in the patients. 

Effect of added potassium. The effect of the adminis- 
tration of potassium to the patients and the normal 
subjects is shown in table 2. It should be emphasized 
that there was no Na depletion in patients 2 and 3, 
whereas, patient i was still storing sodium. With the 
addition of potassium the patients stored less Na 
when the sodium stores were saturated, but it had no 
effect when the Na stores were partially depleted. 
The addition of K also caused the normal subjects to 
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store less sodium The chloride aietabolism coincided 
with that of sodium The patients stored more of the 
added K than did the normal subjects, and a crisis 
developed in the first a patients, but not in the third 
Ejject of added potassium mid adrenal cortical ex' 
tract The above observations that the normal sub- 
ject stored less of the added potassium than did the 
patients indicated that the simultaneous administra- 
tion of adrenal cortical extract may decrease the stor- 
age of K by the patients It is to be noted from table 
r, that such an effect was apparent in patient a, 
whereas patient 3 stored just as much K as in the 
period without the extract (table a). It should be 
noted, however, that patient 2 received extra K for 9 
successive days During the first 6 days approxi- 
mately 17 o g of K were stored and during the next 
I days approximately 14 o gm were excreted It is of 
interest that the patient developed manifestations of 
mild crisis, namely, weakness, hypotension, abdom- 
inal cramps, and diarrhea during the last 3 days when 
he was in negative K balance It is possible that the 
administration of the adrenal cortical extract pre- 
vented a more severe crisis and caused the excretion 
of the potassium The fact that patient 3 stored just 
as much K with or without the extract casts some 
doubt upon this explanation The data arc insufficient 
to draw any conclusions The administration of 
adrenal cortical extract apparently lessened, but did 
not prevent a decrease m Na retention with the addi- 
tion of potassium There was apparently no difference 
m the response to the addition of adrenal cortical ex- 
tract and the extra K in the normal subject (compari- 
son of tables 2 and 3), 

COMMSNTS 

The response of normal subjects to adrenal cortical 
extract and desoxycortisferone differs in several re- 
spects from that of patients with Addison’s disease 
and the differences may be of diagnostic value The 
continued high urinary excretion of sodium chloride 
during restricted intake ts one difference and is well 
known, It IS the basis for the diagnostic method advo 
cated by V/iIderand his associates (t) This procedure 
may be hazardous jf the patient's sodium stores are 
greatly depleted Our previous study suggests that if 
this diagnostic procedure is to be employed the hatard 
of crisis developing may be greatly reduced by cor- 
recting to a large extent the existing sodium depletion 
by a high sodium and low potassium intake for several 
days prior to the test The greater urinary excretion 
of sodium chloride by nomial subjects than by pa 
tients during a high sodium chloride and low potas- 
sium intake as shown in this study may be of diagnos- 
tic value Its value would depend upon a state of Na 
depletion m the patient with Addison’s disease and 
upon the assumption that the suspected patient did 


not have sodium depletion Such a procedure would 
be relatively free of serious hazards, but depletion of 
the sodium stores would undoubtedly be encountered 
m many patients without Addison's disease Thus the 
method probably would not be of specific diagnostic 
significance. 

The second difference is the response to added po- 
tassium. It has been emphasized by Wilder and his 
associates (4) that the addition of potassium will pro- 
voke a crisis in patients with Addison’s disease, they 
observed a greater urinary excretion of sodium chlo- 
ride An induction of a cnsisby additional potassium 
intake has been confirmed (1). It was pointedi out in 
our previous report that patients with Addison’s 
disease were more sensitive to potassium if the so- 
dium stores were greatly depleted than if they were 
nearer normal Such a response depends, therefore, 
upon the sodium stores of the patient Patients with 
slight sodium depletion would require larger amounts 
of potassium, whereas, in patients whose sodium 
stores were depleted such a dose of potassium would 
quickly provoke a severe and possibly fatal crisis The 
induction of crisis by added potassium entails too 
great a risk for a routine diagnostic procedure The 
greater urinary excretion of sodium chloride by pa- 
tients following the administration of extra potassium 
has not been uniform in our studies, normal subjects 
will also excrete a greater amount of sodium chloride 
Patients with Addison's disease will excrete less of 
the extra potassium than will normal subjects as 
shown m table 2 This difference in response, how- 
ever, entails the possibility of provoking a crisis and 
should not be considered as a diagnostic method 
The third difference between normal subjects and 
patients is m their response to the administration of 
adrenal cortical extract and a high sodium and low 
potassium intake Our present study indicates a defi- 
nite difference m the response of patients with Addi- 
son’s disease to that of normal subjects Jf this differ- 
ence. IS subsequently confirmed it should be an excel- 
lent diagnostic method There should not be any 
chance to provoke a crisis The outstanding difficulty 
would be the Cost of administration of large amounts 
of adrenal cortical extract The response apparently 
depends upon a high sodium chloride intake and pos 
sibly a low potassium intake The cause for this dif- 
ference in response is not known Hartman and 
coworkers (5) have been able to separate the sodium 
retention factor from the life preserving factor of 
adrenal conical extract It appears, therefore, that 
the extract employed by us did not contain much of 
the sodium retention factor, but that there was a 
sufficient amount of it to cause a sodium retention, 
provided the adrenal glands of the subject were also 
secreting some of this factor That desoxycorticoster 
one acetate contains more of the sodium retention 
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factor is shown by the retention of sodium by the pa' 
tients and by the normal subjects. The response to 
administration of desoxycorticosterone acetate would 
not be of diagnostic value. 

Adrenal cortical extract will cause a greater reten' 
tion of sodium in patients with Addison's disease if 
the patient has a low sodium and potassium intake 
as shown in our previous study (2). We have been 
unable to find comparable studies on normal subjects. 
The fact that normal individuals wjH store more sO' 
dium with a high sodium chloride intake makes it ap' 
pear likely that they will also store sodium with a low 
intake. If this be true this response would not be of 
diagnostic value. There is not a sufficient difference 
between the response of normal subjects and of pa- 
tients with Addison’s disease to the simultaneous 
administration of extra potassium and adrenal cor- 
tical extract to be of diagnostic significance. The 
greater retention of potassium during these periods 
by the patients than by normal individuals may be 
significant, but the possibility of induction of a crisis 
would limit its appUcability. 

SUMMARY 

Normal subjects and patients with Addison’s dis- 
ease have been studied under conditions of high so- 


dium chloride and low potassium intake as a basis for 
deriving possible diagnostic methods. The response to 
administration of adrenal cortical extract, desoxycor- 
ticosterone acetate, extra potassium, and to simul- 
taneously administered extra potassium and adrenal 
cortical extract has been ascertained. The various pos- 
sible diagnostic methods are discussed and it has been 
suggested that the difference in response of normal 
subjects to administration of adrenal cortical extract 
from that of patients with Addison’s disease may be 
the basis of a safe and specific test. 
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P ERLA AND HIS ASSOCIATES fi) recently reported 
that administration of desoxycorticosterone 
acetate would protect experimental animals 
from histamine shock They found that previous ad' 
ministration of solutions of sodium chloride and 
desoxycorticosterone acetate was more effective than 
the use of the latter alone They further administered 
sodium chloride and desoxycorticosterone acetate prC' 
operatively to patients who were to undergo major 
surgical procedures Using as criteria the clinical con' 
dition of the patient and the impression of the attend' 
mg surgeon they felt that they had demonstrated 
that such preoperative treatment effectively prc' 
vented the occurrence of postoperative shock 
On the basis of these observations Perla and his 
associates advocated the preoperative administration 
of desoxycorticosterone acetate m all instances m 
which surgical shock might be anticipated. Wide' 
spread trial of this suggestion apparently has been 
made, but no convincing confirmation has been forth' 
coming Because of the possible importance of any 
such effect, both in war medicine and in general sut' 
gery, it was felt desirable to investigate the problem 
critically and objectively in human subjects 

Any rationale for the use of adrenal cortical ex' 
tracts or adrenal cortical steroids (such as synthetic 
desoxycorticosterone acetate) in the prevention or in 
the treatment of states of shock must accept at least 
in part the hypothesis of Selye and his associates (2) 
that such states are associated with a relatively acute 
adrenal cortical insufficiency resulting from a sudden 
unfulfilled need on the part of the tissues for the sc' 
cretion of the adrenal cortex Acute adrenal cortical 
insufficiency has been studied intensively as it occurs 
in human subjects in the crisis of Addison's disease 

^ Read before the twenty.fifth annual meeting of the Associa' 
non for the Study of Internal Secretions, Atlantic City, New 
J«sey, May a, 1941 
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and in adrenalcctomized animals Characteristic and 
profound changes m the composition of both the 
blood and the urine occur in acute adrenal cortical 
insufficiency and these changes, with the possible eX' 
ccption of hypoglycemia, are counteracted rather rap' 
idly by the administration of desoxycorticosterone 
acetate. It appeared profitable to look for similar 
changes m the blood and urme of patients suffering 
from surgical shock or m patients who had undergone 
major surgical procedures m the absence of shock, 
and, if they occurred, to determine whether prcop' 
crativc treatment with desoxycorticosterone acetate 
might prevent or abolish them 

The results of observations on 19 women undergo' 
mg radical mastectomy for treatment of carcinoma of 
the breast form the material for this study. This op' 
cration was selected for a number of reasons a). It 
IS an extensive surgical procedure which frequently 
IS associated with surgical shock by reason of the eX' 
tent of the operative trauma, the length of the opera' 
tion, the fairly extensive loss of blood which occurs, 
and the deep anesthesia required b), Patients could 
be selected who were in good health except for the 
presence of a mass m the breast and who therefore 
could be regarded as otherwise essentially normal sub' 
jects c), Ether is usually the anesthetic of choice at 
the Mayo Clinic in this procedure It was felt that 
for the present study ether was preferable to any 
other anesthetic agent because its effect on the vob 
ume and composition of the blood is such as to favor 
the production of shock and because ether has been 
the object of more study than have other anesthetic 
agents d), The operation is one in which for pur' 
poses of study the preoperative and postoperative 
management can be standardized fairly well e), The 
abdominal cavity is not involved m the operation, 
consequently many troublesome and uncontrollable 
factors affecting metabolism of fluids and electrolytes 
are avoided 

We are deeply indebted to the members of the 
Division of Surgery and the Section on Anesthesia 


n 



54 F- RAYMOND KEATING, EDWARD H. RYNEARSON AND MARSCHELLE H. POWER Volume a 


for their many suggestions and wholehearted coop^ 
eration, without which the study would not have 
been possible. 

METHODS 

Ten of the patients in this series were not given 
any desoxycorticosterone acetate and served as con- 
trols. The remaining 9 were given the hormone pre^ 
operatively as described later. Both the control and 
the treated groups were studied in the following man- 
ner. Blood for analysis was drawn immediately before 
the operation; in most cases a specimen was obtained 
during the evening preceding the operation. Subse- 
quent specimens were obtained during the operation 
prior to any intravenous medication (if such was 
given), at the end of the operation, and 1.5 hours, 24 
hours and in some cases 48 hours after operation. The 
samples of blood were drawn into a syringe contain- 
ing heparin and oil, stirred by means of a glass bead in 
the syringe, immediately transferred under oil to an 
hematocrit tube, transported in ice and at once cen- 
trifuged in a cold centrifuge (ao° F.) at 2,,8oo r.p.m. 
for 15 minutes. The plasma then was removed and the 
remainder centrifuged for a total of 2 hours to com- 
plete the hematocrit determination. 

The plasma was examined for its specific gravity by 
a falling drop method, and for its content of chloride, 
potassium and nitrogen. Nonprotein nitrogen and 
total nitrogen also were determined and from these 
figures the total plasma protein was calculated. The 
methods of analysis employed are referred to else- 
here (3). 

All urine passed during the remainder of the op- 
ative day was collected, as was the 24-hour speci- 
men for the following day. This was analyzed for its 
content of chloride and sodium. Careful clinical notes 
were kept of the patient’s course during and after op- 
eration. The blood pressure was recorded at intervals 
of 5 minutes during the operation and hourly (or more 
frequently when necessary) for 24 hours. An effort 
was made to form an estimate of the volume of blood 
lost during the operation by grading it on a basis of 1 
to 4. The average blood loss was graded 3, excessive 
quantities 4 and lesser amounts i or 2. Careful record 
was kept of the time relations between the taking of 
the blood samples, the duration of administration and 
the amount of the anesthetic agent, the duration of 
the operation, the character and amount of intraven- 
ous fluids administered, and so forth. 

results 

Desoxycorticosterone acetate in sesame oil was ad- 
ministered subcutaneously in a single site.^ One pa- 
tient was treated with a modification of the regimen 
proposed by Perla and associates. The patient was 
hospitalized for 4 days before the operation and each 


day she received desoxycorticosterone acetate sub- 
cutaneously. On the first 2 days she received 10 gm. 
of NaCl by mouth. On each of the 2 days preceding 
the operation she received an intravenous injection 
of 1,500 cc. of physiologic solution of NaCl; extra salt 
was not given by mouth. The entire preoperative 
treatment period was conducted as a ‘balance study’ 
to determine as precisely as possible what effect was 
produced by this method. All food was weighed and 
its salt content calculated; the water intake was kept 
high and measured accurately. All urine was analyzed 
for its content of Cl, Na and K. The patient was 
weighed accurately each day. Significant retention of 
both salt and water took place, particularly on the 
day preceding the operation. The patient withstood 
operation extremely poorly; she bled profusely, ex- 
hibited the typical signs of operative shock and pre- 
sented a most difficult problem for the anesthetist be- 
cause of an excessive amount of moisture in the lungs. 
An underlying cardiac condition was suspected as 
the cause of some of these difficulties, but the effect 
of the excessive hydration produced by means of the 
preoperative treatment could not be ruled out as a 
factor. 

It was thought preferable to see if desoxycortico- 
sterone acetate alone, without the factor of preopera- 
tive hydration, would produce changes which might 
appear of value in preventing shock. Two patients 
were studied by the subcutaneous administration of 
20 mg. of desoxycorticosterone acetate 6 hours prior 
to operation, no other change being made in the rou- 
tine preoperative care. This period was selected be- 
cause in experimental studies it had appeared to be an 
adequate period for the appearance of the effects of 
desoxycorticosterone acetate. 

When the results of treatment of these two pa- 
tients were unequivocally negative, it was felt that 
larger doses might be required. The remaining 6 pa- 
tients were given 40 mg. of desoxycorticosterone 
acetate in two doses of 20 mg. each. The first dose 
was given at 9 p.m. of the day before the operation 
(12 to 14 hours before operation) to ensure that the 
maximal effect of the hormone would be present dur- 
ing the operation and a second dose was given 2 to 3 
hours before operation to ensure a prolonged effect 
after operation. 

Since the results of all three methods described ap- 
peared identical, they are summarized in the tables 
without particular regard for the dose or the method 
of administration. 

COMMENT 

In tables i and 2 are summarized some of the clini- 
cal data on the two series of patients. The patients in 
the treated series had an average age of 52.7 years; 
those in the control series an average age of 50.2 years. 
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The duration of the operation in the treated group 
averaged 77 minutes, in the control group 80 min- 
utes Fortuitously the quality and quantity of intra- 
venous fluids administered in the two groups were 
also comparable However, sufficient variation was 
present in the total intake and urinary excretion of 
fluids to limit seriously the value of the data obtained 
from the analysis of the urine 

Genuine shock with all its concomitants cannot be 
said to have been encountered in any instance in 
either group No evidence of hemoconcentration was 
found, all the shocklike states which occurred were 
relatively mild and responded to treatment No fatab 
ties occurred and without exception the patients 
made reasonably rapid recovery after the operation 
This IS not surprising when it is considered that in 
the modern hospital the earliest appearance of any of 
the signs of shock is the signal for prompt and vigor- 
ous treatment The patients comprising this study 
were treated exactly as they would have been had no 
study been in progress 

However, a number of patients exhibited states to 
which the term ‘shock’ usually is applied, perhaps'in- 
cipient’ or ‘early’ shock would be more accurate 
terms Profound fall of blood pressure, a weak, 
thready pulse, pallor and sweating were encountered 
frequently during the operation, usually about the 
time of the removal of the breast or shortly thereafter. 
Such symptoms were the indication for the intravc- 


Table i Untreated patients 


Case 

Age 

of 

Patient, j 
1 years 

Duration 

Opera* 

tion, 

j minutes 

Amount 

of 

Bleeding 

graded 

Shock Symptoms 

During j 
operation ; 

I After 
j operation 

t 

fO ! 

6y 1 

' 2 1 

0 1 

1 

0 

5 

56 

45 

2 

0 

1 ^ 

3 

44 

60 

3 

0 

0 

4 

43 

100 j 

2 

+ 

+ 

5 

44 

55 

3 

0 

0 

t 

62 

90 

3 

-f- 

0 

7 

47 

no 1 

3 


0 

S 

6s 

90 

3 ; 

+ 

+ 

9 

60 

90 

I i 

-f 

0 

ID 

31 

95 

3 

■b 

1 ® 


* Graded on the basis of i to 4, j indicates minimal, and 4 
maximal, bleeding 


nous administration of fluids This state of operative 
shock occurred m 6 cases in each senes Treatment 
consisted in the intravenous injection of physiologic 
solution of NaCI alone in 7 cases, of physiologic solu' 
tion of NaCl and blood transfusion in 3 cases and of 
solution of NaCI and acacia in 2 cases 
A second state which might be called ‘threshold’ 
or abortive' shock occurred postoperatively in a few 
instances, after leaving the operating room with a 


good pulse and normal blood pressure the patient on 
return to her bed would present the clinical picture of 
collapse, including slow respiration, feeble pulse, 
sweating, pallor and a fall in blood pressure, and 
would be extremely slow m recovering from the ef^ 
fccts of the anesthetic In these cases the patient re' 
sponded m from 6 to 8 hours with no other treatment 


Table 2 Treated patients 


Case, 

Ase 
of Pa- 
tient, 
>i 

Treatment 

Dura* 

tjon 

Opera 

tion, 

mm 

Amount 

of 

Bleed* 

mg, 

graded 

Shock 

Symptoms 

Total 

dose, 

mg 

Wo 

of 

doses 

Dur- 

ing 

opera- 

tion 

After 

opera* 

tion 

11 

41 

20 


68 

3 

+ 

+ 

12 

65 

20 


pi 


+ 

0 

13 

69 

50 

5 

95 

3 


0 

M 

5 ? 

40 

2 

85 


+ 

-f 

15 

68 

40 

2 

80 


0 

0 

16 

36 

40 

2 

55 

3 

+ 

0 

17 

39 

40 

2 

55 

a 

0 

0 

18 

4-31 

40 

2 

93 

3 

+ 

0 

*9 

55 

40 

2 

68 


0 

0 


* Graded on the basis of i to 4, i indicates minimal, and 4 
maJtjroal, Weeding 


than warmth, Trendelenburg position, and the in- 
travenous administration of fluids Such postoperative 
shock was encountered m 2 of the lo control cases and 
in a of the 9 cases in which desoxycorticosterone ace- 
tate had been given In only one instance (case 4) was 
much difficulty encountered in improving the state of 
the circulation 

Four of the patients serving as controls and 3 of 
those treated with desoxycorticosterone acetate did 
not exhibit cither the signs or the symptoms of shock 
at any time during or after the operation 

Determinations of the hematocrit value (fig i), 
specific gravity of the plasma and total plasma pro- 
tein (fig 2) were employed as indexes of hemoconcen- 
tration Significant increase in the concentration of 
the blood was not encountered in either group of 
patients irrespective of the condition of the patient 
Inste,id, among all patients, treated and controls alike, 
there was a progressive fall in the values mentioned 
during and after the operation but no significant dif- 
ferences could be seen between the two series 

The most remarkable feature of the chemical analy- 
ses of blood plasma in these cases was the relative 
absence of any conspicuous variations Concentra- 
tions of plasma electrolytes never varied in either 
direction beyond the normal range Differences were 
far greater between different patients before opera- 
tion than any variations which occurred in any indi- 
vidual patient after operation In the control series the 
concentrations of chloride (fig 3) and sodium (fig 4) 
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Hematocrit values 



Fig. I. Changes in hematocrit values. In this and succeeding 
figures each determination is expressed as the percentage change 
from the value of the control specimen obtained immediately pre^ 
ceding induction of anesthesia (‘start of operation'). The points 
representing the average of the values at each interval are con- 
nected by the continuous line. 

There were no significant differences in the changes of hematO' 
crit in the treated and untreated groups. 
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Fig. 3. Changes in plasma proteins. As with hematont 
viliies determinations of plasma proteins showed a tendency to 
fall postoperatively. There were no signifiwnt differences in 
dlU^of plasma proteins in the treated and untreated groups. 

Sec legend fot figure i. 


in the plasma did not change significantly until the 
a4'hour sample, when a fall in concentration of the 
order of 4% was encountered with considerable con- 
sistency. Although the decrease was small, the con- 
sistency with which it occurred appeared significant. 
It occurred regardless of the presence or absence of 
the symptoms of shock and appeared to be unrelated 
either to the quantity of the salt solution adminis- 
tered or to the amount of electrolytes excreted in the 
urine. In two cases in which the fall did not occur 
(cases 16 and 17) the 24-hour sample of blood was 
drawn too soon after an intravenous injection of 
NaCI for the figures to be of much value. 

During the operation the concentration of K (fig. 5) 


Plasma chloride 



Fig. j. Changes in plasma chlorides. The values obtained for 
plasma chlorides iVa hours after operation were in the aggregate 
slightly higher in the treated than in the untreated series. This 
difference appears too small to be significant and in all other re- 
spects there are no differences between the two groups. See legend 
for figure i. 

in the plasma in the control cases decreased to 6 to 
30% and usually did not fully regain the preopera- 
tive level for 24 hours or longer. This decrease has 
been reported previously and has been attributed to 
the effect of the anesthetic in depressing the meta- 
bolic rate. 

The nonprotein nitrogen content (fig. 6) of the 
plasma in the control series did not change signific- 
antly in the specimens obtained during the operation, 
at its end or one and a half hours later. In the speci- 
mens obtained 24 hours after the operation there was 
a large rise (30 to 80%) in some cases but there was 
no rise or even a fall in others. When the clinical data 
were examined with regard to these findings, the cases 
were found to fall into three groups. Among the pa- 
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tients who had not received fluids intravenously dur' 
ing operation there was a significant elevation of the 
N P N. content of the plasma at the end of 14 hours. 
Among the patients who had received intravenous 
therapy dunng or immediately after the operation, 
only those among whom shock symptoms subse- 
quently occurred showed a significant increase in 
plasma N P.N. 24 hours after operation. Both these 
groups also exhibited dimimshed output of urine dur- 
ing the first 24 hours after operation. Among pa- 
tients who had received intravenous fluids during 
operation and did not c.xhibit symptoms of shock or 
fall of blood pressure after operation there was a con- 
sistent absence of a significant rise in N.P.N. content 
of the blood It therefore appears likely that elevation 
of the nonptotcin nitrogen content of the plasnu 24 


Plasma sodium 



Fig ^ GH^'^CES IS PLASMA SODIUM As in the C4sc of changcs in 
plasma cKIonde, \’alues for plasma sodium la hours after operation 
4% less than control values at the start of operation 
There were no significant differences between treated and un^ 
treated groups See legend for figure i. 

hours after operation represented tr^insient renal im- 
pairment possibly related to an inadequately restored 
blood volume. 

The changes observed in the concentration of Na, 
Cl and N P.N, in the plasma were m the direction 
noted in acute adrenal cortical insufficiency, although 
they did not occur at the time when symptoms of 
shock were most likely to be present The changes in 
the plasma K and in the concentration of the blood 
were not in the direction observed in acute adrenal 
cortical insufficiency Nevertheless, if thescchangcs 
could be abolished by the adrmmstration of desoxy- 
corticosterone acetate, one might still assume that 
the former values represented in fact a ‘mild’ or ‘sub- 
clinical degree of adrenal cortical insufficiency re- 
sulting from the noxious stimuli of the operation and 



Fig 5 Chances iMLA«M\roTASsiuM In the untreated group 
there \va$ a con»istcnt tall m phsma pota^ium dunng opcntion 
Preoperatne administration of desoxj corticosterone acetate pro- 
duced in most cases a decided fall in phsma potaRsium bctorc 
operation, so that the ‘control* determination at the start of oper- 
ation represents in most instances a suhnormil \ alue for potas 
Slum Instead of a further drop of potasoium during operation m 
thc«e cases there was a n»c during operation with a «ub«cauent 
postoperatne fall to inilucs in most instances even lower thin the 
‘control' mlucs See legend for figure i. 

anesthesia However, administration of desoxycorti- 
costcronc acetate did not abolish these changes. The 
changes in the blood of the patients in the group 
treated with desoxycorticostcronc acetate were m 



Fig 6 Changes IN puA^M'i SONPROTEIN NITROGEN There were 
no significant differences in the changes of plasma nonprotein 
nitrogen in the treated and uncreated groups Sec legend fbr figure 
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most respects identical with those encountered in the 
patients in the control group and graphs of the two 
series cannot be distinguished one from the other. 

The concentration of K in the plasma was the only 
determination whose behavior appeared different in 
the treated and the untreated group. In the blood 
sample obtained just prior to the operation and after 
the administration of desoxycorticosterone acetate 
there was in nearly every instance a rather conspicu' 
ous fall in the plasma content of K to levels which 
were less than or at the lower limit of the normal 
range, as compared with the normal values obtained 
the night before the operation. In the first patient, 
treated with the Perla regimen, a preoperative K level 
of la.Q mg. per 100 cc. of plasma was obtained. In the 
control series, on the other hand, a significant change 
in K did not occur overnight before the operation. 
The concentration of K in the plasma of the treated 
patients generally rose from a subnormal level before 
operation to a relatively normal value during the op' 
eration, fallings thereafter to the previous low level 
and not returning to the pretreatment level for as 
long as 48 hours. It seems fairly clear that this effect 
is directly due to the administration of desoxycorti^ 
costerone acetate. It is possible that such a depression 
of the concentration of K in the plasma to less then 
the physiologic level might have a deleterious rather 
than a beneficial effect, although symptoms which 
might be attributed to low plasma K were not ob' 
served in these patients. 

In short, the changes of the constituents of the 
blood in the treated series do not show any essential 
differences as compared with those in the control sc' 
ties except in the case of plasma potassium and this 
ha might as readily be considered injurious as 
uefidal. 

Factors influencing the urinary excretion of water, 
chloride and sodium varied so widely as to make eX' 
tremely hazardous any further conclusion based on 
these data. 

SUMMARY 

The effect of the preoperative admira'stration of 
desoxycorticosterone acetate to 9 women undergoing 
radical mastectomy for carcinoma of the breast has 
been studied by means of detailed clinical observa^ 
tions and chemical analyses of the blood and urine. 
Ten additional and similar cases were studied in the 
same manner, but without administration of desoxy' 
corticosterone acetate, and serve as controls. 

In 6 of the control cases a fall of blood pressure to 
‘shock levels’ accompanied by shock symptoms oc^ 
curred during operation and in a of these 6 cases a 


second prolonged period of low blood pressure fob 
lowed the operation. Despite ample clinical signs of 
shock, in no instance was elevation of the hematocrit 
value, total concentration of protein in the plasma or 
specific gravity of the plasma encountered. Instead, a 
decrease in these values was encountered in every in- 
stance during and after operation regardless of the 
condition of the patient or level of the blood pres' 
sure. Concentrations of the chemical constituents of 
the blood during and after the operation were re- 
markable chiefly for their constancy. A slight de- 
crease in concentration of potassium in the plasma 
during the operation and a small but consistent de- 
crease in concentration of chloride and sodium in the 
plasma after 24 hours were the most constant find- 
ings. In some cases there was a conspicuous increase 
of nonprotein nitrogen in the plasma after 2,4 hours. 
The changes in concentration of Na, Cl and N.P.N. in 
the plasma after 24 hours were in a direction which 
was compatible with acute adrenal cortical insuffi- 
ciency and these changes therefore might be expected 
to prove amenable to correction by administration of 
desoxycorticosterone acetate. 

In 6 of the patients treated with desoxycortico- 
sterone acetate preceding the operation a fall of blood 
pressure to shock levels occurred during operation 
and in 2 of the 6 a second prolonged period of low 
blood pressure followed operation. The changes in 
the composition of the blood of the treated patients 
were identical with those encountered in the control 
series with the exception of the concentration of K 
in the plasma. This value usually was depressed to 
less than normal levels after administration of desoxy- 
corticosterone acetate, in some instances to an extent 
which might be regarded as serious. 

The results of this study do not provide any evi- 
dence for the hypothesis that shock as it is encoun- 
tered among surgical patients is associated with acute 
adrenal cortical insufficiency and do not support the 
assumption that the preoperative administration of 
desoxycorticosterone acetate will prevent the appear- 
ance of surgical shock. 
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ASSOCIATION NOTICE 


Announcement of the 
Annual Meeting 

T he twentv sixth annual meeting of The 
Association for the Study of Internal Secre- 
tions will be held in Atlantic City, New 
Jersey on Monday and Tuesday, June 8th and 9th, 
1942 The Hotel Traymore will be the hcadquirtcrs 
for registration and for the scientific and business 
sessions Room reservations should be made early 
with the Hotel Traymore 
The Chairman of the Local Committee is Dr 
Matthew Molitch, 705 Pacific Avenue, Atlantic 
City, New Jersey 


NOMINATION OF OFFICERS 

The By-Laws of the Association provide that 
nominations for all elective offices shall be made by a 
Nominating Committee and forwarded to the Secre- 
tary at least sixty days before the annual meeting 
The Nominating Committee for the current year, 
appointed by the President and accepted by the 
Council, IS as follows 

Dr Earl T Engle, Clmirmen, College of Physicians 
and Surgeons, 630 West i68th Street, New York 
City 

Dr E L Scvnnghaus, Wisconsin General Hospital, 
Madison, Wisconsin 

Dr E C Kendall, 627 Eighth Avenue, S W , 
Rochester, Minnesota 


PRESENTATION OF PAPERS 

1 The title of the paper, and a comprehensive 
abstract must reach the President, Dr. Edgar Allen, 
333 Cedar Street, New Haven, Connecticut, not 
later than April 10, 1942 

Abstracts submitted should be in proper form for 
printing in the program Not more than the first 200 
words can be included in the printed abstract 

2 Non members who wish to present papers 
must have their titles and abstracts introduced by 
members 

3 The abstracts of papers will be considered by 
the program committee and the final program an- 
nounced about May loth, 1942 

4 Papers will be limited to ten minutes for pres- 
entation A ten minute presentation is designed for 
condensed discussion of new investigations, either in 
laboratory or clinical phases of endocrinology Pre- 
vious publication or presentation before other socie- 
ties of national membership may be cause for omitting 
a paper from the program 

7 Papers presented at the Annual Meeting may 
be submitted for publication to the Editor of Endo- 
CRiNOLOcr or The Journal of Clinical Endocrin- 
ology Such submission is invited Acceptance of a 
paper for the program does not necessarily mean its 
acceptance for publication 

You are invited to bring this announcement to the 
attention of your colleagues and associates who have 
endocrine research m progress 


The By Laws also provide (Article V, Section 2) 
that “Any member of the Association may submit 
nominations to the Nominating Committee for its 
consideration “ Nomina^ons may be sent to the 
chairman, Dr. Earl T Engle, before March 1st, 1942 
The terms of the following officers expire at the 
time of the annual meeting in Atlantic City in 1942 

President Elect E Kost Shelton 

Vice-President E M K Ceiling 

Secretary Treasurer Henry H Turner 


Council Members 


Publication Board 


David P. Barr 
John C Burch 
E C Kendall 


David P Barr 
Oscar Riddle 


^THE E R SQUIBB SONS AWARD 

The E R Squibb Sons award of $1,000 00 was 
established in 1939, given first in 1940 to Dr 
George W Corner, and m 1941 to Dr Philip E 
Smith A special committee of five members of the 
Association chooses an investigator or investigators 
in the United States or Canada for one of the best 
contributions to endocrinology Nominations for the 
award in 1942 by members of the Association may be 
sent to the Secretary, Dr Henry H Turner, 1200 
North Walker Street, Oklahoma City, Oklahoma, 
not later than March ist The nomination should be 
accompanied by a statement concerning the nominee’s 
contributions to endocrinology and a bibliography of 
his most important publications 

Edgar Allen, President 
Henry H Turner, Secretary 
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EMMERICH VON HAAM. 


BOOK REVIEWS 


Essentials of Endocrinology. Arthur Grollman. J. B. 

Lippincott Company, Philadelphia, 1941. Pp. 480. 

The author sets out to select and expound the most sig' 
nificant and best substantiated data from the literature of 
endocrinology. Both laboratory and chnical data are in' 
corporated. Such a task necessarily involves much arbh 
trary exclusion. In general excellent judgment has been 
shown in the process. The author is somewhat inclined 
in individual instances, however, to over-rate negative 
evidence as opposed to positive. Thus antihormones are 
dismissed as non-existent. Similarly, he sticks to his guns 
that the adrenal cortex produces only one hormone de- 
spite the fact that a victim of adrenal virilism may die of 
Addison’s disease or that the urine of those harboring 
adrenal tumors may yield a variety of different active 
androgenic or estrogenic agents. However, such question- 
able items bulk but small in the total mass of information 
and the book as a whole is worthy of commendation for 
its succinct inclusiveness. 

The subject matter is logically arranged and not diffi- 
;ult to read. The illustrations, which are mostly original, 
^ well selected and satisfactorily reproduced. The 
fcnat is pleasing. The book will be a welcome addition 
^the libraries of those who desire a not-too-technical 
md not-too-extensive introduction to the field of endo- 
:rinology. 


A.nnufll Review of Physiology. Ed. J.^mes Murray Luck. 
Volume 3, 1941, Annual Reviews, Inc., Stanford Uni- 
versity, California. Pp. 784. 

Increasingly scientists are coming to rely upon the 
Annual Review for rapid and reliable orientation toward 
recent developments in the broad field of physiology. The 
general excellence of previous volumes is maintained in 
this, the third. The greater space given to endocrine 
topics in this volume has permitted more adequate review 

than in the past. . 

Among the chapters of special interest to endocrinolo- 
gists is that of E. C. Palmer and A. Ciocco on Growth. 
The topic is treated from an anthropological point of view 
but includes the outstanding publications on both human 
and animal subjects. The over-all rather than meticu- 
lously detailed significance of the work reviewed is pre- 
sented. 

E. H. Sheehan’s section on the autonomic nervous sys- 


tem includes discussion of the secretory innervation of the 
chief endocrine organs as well as the pharmacology of 
adrenin. 

S. Soskin’s thoughtful chapter on metabolic functioning 
of the endocrine glands throws into striking relief the 
multifarious confusion which, at this transition period, 
characterizes the field. 

O. Riddle discusses succinctly and informatively recent 
work on endocrine aspects of the physiology of reproduc- 
tion. This field, too, is shown to afford relatively few 
consistent and adequately inclusive generalizations. 

M. H. Friedman's chapter on reproduction in mammals 
is notable for the emphasis upon the necessity for more 
sophisticated control of environmental variables and for 
the philosophical search for rationale in explaining both 
concordances and discordances in existing evidence. 


The Art and Science of T^utrition. Estelle H. Hawley 
and Grace Garden. The C. V. Mosby Company, St. 
Louis, 1941. Pp. 619. 

Nutrition is no longer a mere matter of meal planning, 
based upon the meager knowledge or ability of the house- 
wife. Recognition of the role which nutrition plays in 
clinical medicine has become increasingly apparent and it 
is with the realization of the need for scientific knowledge 
of food and its uses, and of disease and its metabolic con- 
sequences, that the authors have outlined in this text the 
principles of normal nutrition and have indicated when, 
why, and how modifications of the normal diet may be 


necessary. 

While the book has been written chiefly for those in- 
terested in the theory and application of nutrition it con- 
tains important information for the general practitioner 


and the specialist. 

In chapter VI “The Endocrines and Their Role m 
Nutrition’’ the authors state “while at first thought a dis- 
cussion of the endocrines, those organs which secrete 
powerful regulating substances into the blood, is outsi e 
the realm of nutrition, their hormones are important fac- 
tors influencing the structural and nutritional con itions 
of the body and should be mentioned briefly.” In addition 
to this chapter on the endocrines there are ^ 
of special interest to the endocrinologist: Nutritiona 
Needs in Pregnancy”; “Complications m ’ 

“Lactation”; “Diabetes MelHtus”; Hypoglycemia 
Hyperinsulinism”; ^nd “Addis^^s 
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carefully prepared diet prescriptions for normal and thcra 
peutic needs Many illustrations depict tlie more interest 
ing and important phases of the subject matter and sup 
port the matenal presented in a clearly defined manner 

Simpli/icd Didbetic Mtimidl Abraham Rudy, M Bat' 
rows 6? Company, Inc and Ed New York 1940 Pp 
216 

The second edition of this book carries out the same 
purpose as the original, bringing the subject up to date, 
and giving special attention to the problems insing from 
the use of new t> pes of insulin 
The role of hercdit> and other factors in the develop* 
ment of diabetes are discussed and the prevention and 
treatment of various complications arc taken up m the 
light of their importance 

The importance of diet in the treatment of diabetes is 
emphasized and 163 recipes for American, Jewish, French, 
German, Italian and Armenian dishes arc given, so that 
normal food habits may be followed whenever possible 

T^aturfll Resistance and Clinical Medicine David Perla 
and Jessie Marmorston Little, Brown and Company, 
Boston, 1941 Pp 1344 

In this work the authors have analyzed the various fee* 
tors that determine or modify natural resistance and sus 
ceptibihty, in relation to their importance m general 
physiology The earlier knowledge of natural resistance or 
natural immunity was included under the old term "con 
stitution and dates back to antiquity Modern knowledge 
of acquired immunity owes its ongin to bacteriology and 
It was not until acquired immunity could be clearly sep 
arated from natural resistance and until endocrinology 
could demonstrate the hormonal basis for many of the 
manifestations of constitution that an adequate basis could 
be provided for the scientific investigation of natural 
resistance 

The remarkable progress of endocrinology over the past 
three or four decades has provided a sound hormonal 
background for the older anatomical, physiological and 
pathological manifestations of constitution 
Sections III and IV of the book are of special importance 
to the endocrinologist Section III deals with the major 
topic of sex and resistance and Section IV takes up the 
role of other endocrine glands in resistance 
^ch Chapter is summarized and very complete bibliog 
raphies have been mcluded at the end of each chapter 

ADRENALS 

Newburcer, R A 

Effect of dcsoxycorticosterone acetate on hypochlorcmia 
in pneumonia J Lab Clm Med 26 1642 1941 

Desoxycortjcosterone acetate (I) in sesame oil, ad 
ministered intramuscularly m doses of 10 to 20 mg per 
sy seemed of no benefit to 3 pneumonia patients who had 
^rum chloride concentrations of 95 i m eq per I or less 
I bad no effect upon the serum chloride level 
fin with 151010 mg the results showed a moderate nse. 


however, as striking a rise took place in 1 patient who had 
received only 6 g of NaCl dail> and no I These patients 
were also under treatment wuth sulfonamide derivatives 
— H W Robinson (Courtesy C/iem Abstracts) 

Died, R F 

Problems of adrenal insufficiency Cah/ornia West 

Med 55 61 1941 

The development of hypotension (which may reach 
extraordinarily low levels in the crises) is in part to be 
attnbuted to the disturbance of salt and water metabolism 
The second physiological disorder m adrenal insufficiency 
IS abnormal carbohydrate metabolism (hypoglycemia) 
Adrenal cortical extract might act as "anti msulm " 
Adrcnelcctomizcd animals show a lessened work capacity 
There also may be a disturbed vasomotor system There 
arc now more than 20 steroids isolated from the adrenal 
glands m crystalline form There arc 3 therapeutic agents 
now available m the treatment Na salts, dcsoxycortico 
steronc acetate, adrenal cortical extracts DCA has no 
demonstrable effect on carbohydrate metabolism, and its 
effect on pigmentation is doubtful Cortical extract has 
but 1 ttlc to recommend in correction of salt and water 
disturbances but might help carbohydrate metabolism 
slightly Ultimate solution of the "exhaustion states" 
must lx left to the future — M L Ilsicy (Courtesy Biol 
Abstracts) 

Rhind, egg, and a Wilson 

Diabetes melhtus m Addison's disease Lancet 37 39 

1941 

A case of Addison's disease is desenbed m the course 
of which diabetes mcllitus developed Autopsy revealed 
atrophy of the suprarenal glands and of the islets of 
Langerhans The pathological changes suggest that there 
is no relationship between the number of basophil cells 
in the anterior lobe of the pituitary and the blood sugar 
level — Courtesy Clm Abstracts 

ThELANDER, H E , AND M Cholffin 

Neonatal cortical insuffiaency (Addison s disease) as 

sociated with the adrenogenital syndrome J Pediat 18 

779 1941 

Symptoms are divided into those produced by adrenal 
cortical insufficiency and by excess androgen production 
The former parallel those of Addison's disease in adults, 
including anorexia, vomiting, diarrhea, weakness, anuria, 
rapid pulse, cyanosis, and extreme dehydration Pigmenta 
tion changes are occasionally described Death may occur 
in convulsions, in collapse with low temperature, extreme 
weakness and coma, or m marasmus The second group 
of symptoms is due to hypersecretion of androgen, which 
m the female produces masculmization and pseudo 
hermaphroditism Effects in the male are not so obvious at 
birth After the first months, however, the penis is notice 
ably enlarged, pubic hair appears, the voice deepens and 
advancement in bone age occurs The testes may not en 
large Only one case has been studied pathologically, in 
which the adrenals showed bilateral, marked cortical 
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hypertrophy. The acute case should receive salt sub- 
cutaneously, intravenously, or both, and glucose solution 
maybe given intravenously with normal saline. Pcrcortin 
(DCA) should be administered hypodermically. After 
chemical balance has been established, treatment should 
be regulated to meet the individual need. When DCA is 
given, salt should be moderately restricted. A normal 
amount of dietary K is indicated. The advisability of 
surgical approach is doubtful. Ultimate progtrosis of cases 
carried from infancy on hormones or DCA is not known. 
— Courtesy Clin. Abstracts. 


ENDOCRINE GENERAL 

Strassmann, E. O. 

Endocrine treatment of masculine hairgrowth in women. 

J. Internat. Coll. Surgeons 4; 137. 1941. 

Endocrine therapy in a patient with amenorrhea and 
polyglandular disturbance of the andropituitary type un- 
expectedly caused the disappearance of heavy masculine 
hairgrowth on the ftce, trunk and extremities. Nine ad- 
ditional cases of hirsutism combined with menstrual dis- 
orders were treated. Seven of these showed similar re- 
actions lasting as long as the substituted hormones were 
effective. The dosage and timing of hormones in this treat- 
ment followed the natural cycle as closely as possible. 
Estrogens and gonadotropins were limited to the first and 
second postmenstrual weeks. During the third week only 
progesterone was given. One course of this type demon- 
strates whether the hirsuties are influenced or not; long 
drawn out treatments without results can thus be avoided. 
Since most patients with hirsuties have some type of 
menstrual disorder, improvement of these complaints can 
be expected. The use of additional thyroid tablets is 
beneficial in instances of low basal metabolic rate. It is 
pointed out that endocrine therapy for masculine hair- 
growth in women is in its earliest infancy and that, for 
fhe time being, results are unpredictable and only tem- 
porary. — Courtesy Clin. Abstracts. 


HYPOPHYSIS 

Payne, F. L. 

Hormone studies in the presence of hydatidiform mole 

and chorionepithelioma. Surg., Ghjnec. & Obst. 73; 

86. 2942- 

Eight moles and 5 chorionepitheliomas are reported 
.^irh regulatly spaced hormonal titrations for identification 
and prognostication. Demonstration of increments in 
values over a short period of observation are the most 
valuable criteria used by the author, with microscopic 
study of curetted tissues and finally the clinical picture in 
decreasing order of importance. Four types of molar ac- 
tivity are described; first, the actively growing tumor 
with marked prolan concentrations; regression wnh 
normal or slightly elevated prolan excretion; thirdly, an 



concentration than that of normal pregnancy .- 
Lyon (Courtesy Biol. Abstracts). 
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Singer, E. 

The hormonal antigens of the anterior pituitary gland. 
Australian J. Exper. Biol. & M. Sc. 19; 135. 1941. 

The antigenic properties of hormonal fractions isolated 
from pituitary glands were compared with analogous 
fractions from ox kidney. The same antigens were found 
in both. Observations are presented on antigens other than 
those associated with the known hormonal fractions, and 
on the influence of carbohydrate and lipoid components on 
the antigenicity of the pituitary gland. — E. Eagle 
(Courtesy Chem. Abstracts). 

Westxian, A. 

Urinary prolan in hyperemesis gravidarum. Acta obst. 
gynec. Scandinav. 20: 203. 1940. 

Increased prolan levels were found in the urines of most 
of 38 patients, but no correlation between the increase 
and the severity of the condition was observed. — 
M.M.R. (Courtesy Chem. Abstracts). 

Woodward, F. R., and R. J Main. 

Gonadotropin excretion during the menstrual cycle. 
Virginia M. Monthly 68; 530. 1941. 

The urinary gonadotropin of a woman 25 years old who 
was taking thyroid regularly, was determined over two 
30'day periods. The amount of hormone e.xcreted was 
marked and irregular. Similar results were obtained when 
using the first morning or the 34 hour specimen of urine. 
No correlation of gonadotropin excretion with intercourse 
was found. — R. J. Main ((Courtesy Biol. Abstracts). 

PANCREAS 

Magner, W. 

Hyperinsulinism: a report of 2 cases. Canad. M. A. J. 
45: 49. 1941. 

Two cases of hyperinsulinism are reported. In the first 
case operation revealed a single islet adenoma which was 
removed with great ease. In the second case no tumor 
nodule was found; the body and tail of the pancreas were 
excised. Following the operation both patients were com- 
pletely relieved of hypoglycemic symptoms . — Courtesy 
Clin. Abstracts. 

Mellinghoff, K., and G. Voces. 

Action of depot insulin in normal subjects. Deutsches 
Arch.f. I(lm. Med. 185: 345. 1939. 

Forty u of various depot insulins and of insulin were 
injected into normal subjects maintained on a standard 
diet. Hypoglycemia occurs as rapidly with depot insulin 
as with ordinary insulin. — B.C.P.A. 

THYROID 

Abraxison, D. I., AND S. M. Fierst. 

The peripheral vascular response to exercise in the 
hyperthyroid state./. Clin. Investigation 20: 517. 1941- 

The rate of blood flow in the forearm was determined 
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by means of the venous occlusion picthysmograpbtc 
method The blood flow repayment following exercise 
was much greater m the h> perthyroid state than in the 
period followmg subtotal thyroidectomy A correlation 
was apparent between the level of O'* consumption and 
the magnitude of the excess blood flow elicited by the 
exercise Exercise placed a much greater load upon the cir- 
culation m hyperthvroidism than in the normal state — 
D I Abramson 

Bainbridge, W S 

The toxemias and the thyroid gland J Internet Coll 
Surgeons 4 233 1941 

Illustrative cases are cited in which the relief of somatic 
factors, with or without operation on the gland itself, 
cured some pathologic conditions of the thvroid It is con 
eluded that certain conditions of the thyroid gland arc due 
to foci of infection at distant points Toxic irritation m the 
blood affects the cells, thus the activity of the ghnd may 
either be augmented or diminished, or the character of its 
secretion changed One of the many causes of thyroid 
pathology IS chronic intestinal toxemia A goiter whose 
size diminishes and whose accompanynng symptoms dis 
appear after surgical or therapeutic measures on the in 
testinal tract (or other suspected source of infection) is 
undoubtedly caused by the absorption of that particular 
toxin — Courtesy Clm Abstracts 

Bassett, A M , A H Coons and \V T Salter 

Protein bound iodine in blood V Naturally occurring 
iodine fractions and their chemical behavior Am / 
M Sc 202 516 i94t 

The protein bound I in blood plasma of man and of 
animals resides chiefly m the traditional albumin fraction 
This I is subject to fluctuations dependent upon thyroid 
activity Such fluctuations, in absolute terms, are due 
chiefly to a thyroxine like moiety The moiety resembling 
duodotyrosinc might increase proportionately, but it con- 
tributes relatively little to the absolute change from the 
normal level Accordingly, total protein bound I fluctuates 
largely with thyroxine like I In myxedema, the thyroxine- 
like fraction practically disappears Despite variations in 
this protein bound I, the ionized I (inorganic) was rather 
approximately constant regardless of the state 
of thyroid activity Nevertheless, it increased markedly 
when extraordinary, though perhaps very small, amts of 
I entered the organism Simultaneously a false increase in 
the protein bound I occurred which could be reproduced 
by the addition of iodide to plasma in vitro The protein 
bound thyroxine like moiety of the plasma I is a good ob 
jective index of circulating thyroid hormone Plasma 
protein bound I might be used clinically to confirm physio 
logic thyroid status —W T Salter 

Buno, W 

Pseudotuberculous foUicules in goitres (Formacioncs 
pseudotuberculosas en los bocios) Arch Soc dc biol 
de Montevideo 10 26 1940 

Pseudotuberculous follicules without caseosis and with 


no tendency toward progressive development are de 
senbed The author believes that they are formed by cells 
of conjunctive tissue origin, because it was observed that 
the connective tissue buds into vesicles, and because of the 
behaviour toward blood pigment — J E Macl^mnon 
(Courtesy Biol Abstracts) 

Cutler, E C , and S O Hoerr 

Total thyroidectomy for heart disease A five year 
follow upstudy Ann Surg 113 245 1941 
A 5 year follow up study is presented of 57 consecutive 
cases of total thyroidectomy performed for heart disease 
dunng 1932 1933 and 1934 The majority of the patients 
had been unrelieved by medical therapy and presented a 
senous operative risk There were 12 five >ear survivors 
in the group of 32 with angina pectoris, and 4 five year 
survivors in the group of 25 who had congestive failure 
There were 5 postoperative deaths, 4 of these, as well as 
all but 3 of the late** deaths, were attributable to heart dis 
case The best rc^ults were obtained in patients with 
angina pector.s Twenty six of the 27 patients surviving 
more than 6 months were relieved of pam in some degree 
for SIX months or longer, and 8 of the 12 five year surv ivors 
had sustained relief Preoperative evidence of congestive 
failure or cardiac enlargement was an unfavorable prog 
nostic sign for long survival In congestive failure the 5 
jear results were disappointing Fifteen of the 25 patients 
lived for 6 months or more, and ai of these had relief for 
6 months or longer Of 4 five year survivors, 3 showed sus 
tamed relief, 2 of these 3 have died of congestive failure m 
the sixth year after operation Results were better in the 
group having congestive failure from chronic rheumatic 
valvular disease than from arteriosclerotic or hypertensive 
heart disease — Courtesy Clm Abstracts 

King, J D , and F E Hamilton 
The iodine content of the normal human thyroid gland 
and Its correlated histology R^cst J Surg 49 231 
194a 

An extensive survey of pertment literature revealed 
marked variation in gross appearance histological struc 
ture and I content of the normal gland Glands from 
‘goitrous' regions average 45 i to 63 3 gm , I concentration 
53 ^8 % ^^y weight, and possess the smallest follicles, 
highest % of epithelial proliferation and of nodule forma 
tion Glands from ‘moderately goitrous regions average 17 
to 37 5 gm , I concentration 84 mg % dry weight, and 
are medium and moderate as to epithelial proLferation, size 
of follicles and incidence of nodule formation Glands from 
non goitrous regions average 12 5 to 25 gm , I concentm 
tion 234 mg % dry weight, and show the largest follicles, 
lowest % of epithelial proliferation and lowest incidence 
of nodule formation An extensive bibliography is ap 
pended — H O H 

Lichtman, S S 

Liver function in hyperthyroidism, with special refer 
ence to the galactose tolerance test Ann Int Med 14 
1199 1941 

Employing various clinical liver function tests, 45 to 
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90% of cases of hyperthyroidism show some functional 
impairment, usually of slight to moderate degree. Results 
of the galactose tolerance test may be most uniformly cor^ 
related with clinical criteria of severity of thyrotoxicosis, 
e.g., weight loss, duration of the disease, and B.M.R. 
Other tests show poor correlation or none. Factors which 
may directly improve impaired liver function are adminis' 
tration of I and partial or subtotal thyroidectomy. Normal 
function may be restored. On the other hand, upper 
respiratory infections and other infections may aggravate 
existent liver function disturbance even in absence of 
fever. A mechanism for the hepatic function derangement 
in hyperthyroidism is suggested based upon loss of a pro' 
tective factor in the depletion of liver glycogen. — H.O.H. 

McGregor, J. K. 

Recurrent hyperthyroidism. J. Internat. Coll Surgeons 

4: 239. 1941. 

Theoretically, nodular- toxic goiters should not recur 
following operation, provided that practically total thy- 
roidectomies were done. Nevertheless, at least 25% of the 
author’s cases of diffuse toxic hyperthyroidism have shown 
some signs of recurrence. The greater the urge from with- 
out the thyroid, the more chance there is of a recurrence; 
in other words, polyglandular types recur in spite of com- 
plete operation. The author believes that recurrent hyper- 
thyroidism is regional, as is the severity of the disease. 
Recurrences are treated by iodine, which may be neces- 
sary for the remainder of the patient’s life. Secondary 
operations should be left until all other methods have been 
tried. Radiation of the thyroid gland is always used as a 
preliminary measure, and radiation of the suprarenals and 
pituitary has been recently used with satisfactory results. 
— Courtesy Clin. Abstracts. 

Riggs, D. S., E. F. Gildea and E. B. Man. 

The clinical interpretation of blood iodine levels. 

Connecticut M. }. 5:209. 1941. 

In clinical hyperthyroidism the blood I was elevated; 
in most instances the level was 2 to 6 times the highest 
normal quantity. Patients with spontaneous myxedema or 
with postoperative hypothyroidism had blood I values 
well below the normal range. — R. Berggren (Courtesy 
Chem. Abstracts). 

Riggs, D. S., E. F. Gildea, E. B. Man and J. P. Peters. 

Blood iodine in patients with thyroid disease. J. Clin. 

Investigation 20; 345. 1941- 

A reinvestigation of blood I in patients with thyroid 
disorders has been undertaken because it has been found 
that many of the older methods yielded erroneously high 
normal values. The blood I levels have been determined 
in 55 patients with a number of different symptoms and 


signs of thyroid disorder. The results have been analysed 
in an attempt to determine the relation of blood I to the 
symptoms and signs of hyperthyroidism. The level of 
blood I has been found to be closely related to thyroid 
activity. In 31 patients with hyperthyroidism the blood 
I ranged between 6.4 and 21.97%. In 7 patients with 
myxedema it varied from 0.3 to 1.77%. There was no 
overlapping with the normal range of 2.4 to 4.27% in 26 
euthyroid subjects. Six patients with nodular goiters but 
without symptoms of thyroid overactivity had blood I 
which did not differ significantly from normal. Elevated 
blood I values are invariably found in hyperthyroid pa- 
tients. However, certain patients without manifest 
hyperthyroidism may also have an elevated blood I. — 
Courtesy Clin. Abstracts. 

Salter, W. T., A. M. Bassett and T. S. Sappington. 

Protein-bound iodine in blood. VI. Its relation to 

thyroid function in loo clinical cases. Am. J. M. Sc. 

202: 527. 1941. 

A series of 100 cases of suspected thyroid disturbance 
and 10 control individuals has been analysed from the 
standpoint of final clinical diagnosis, B.M.R. and plasma 
protein-bound I. When the first 2 of these criteria are in 
agreement, there is a close correlation between the plasma 
I and the B.M.R. Such cases amount to 71 % of the entire 
group studied. Of the remaining 29%, the B.M.R. often 
did not clearly reflect the clinical status and the plasma 
protein-bound I proved much more reliable. This was par- 
ticularly true in the group of “Graves’ disease without 
hyperthyroidism’’ in which the B.M.R. ranged from —20 
to +40%, but the plasma protein-bound I was normal. 
These data constitute additional evidence for the possible 
dissodation of physiologic hyperthyroidism and chnical 
Graves’ disease. In hypothyroidism, plasma protein-bound 
I is a highly reh'able criterion for confirming lack of thyroid 
hormone, even when full-blown myxedema is absent. The 
simplified chemical procedures employed are partly em- 
pirical. Their use is justified by their consistency with 
chnical data, but due care should be exercised in comparing 
the data with the results obtained by other methods. — 
W. T. Salter. 

Sherrill, J. W., and E. M. Mackay. 

Hypothyroidism and bladder function; an experi- 
mental study. J. Urol. 46: 34. I 94 ^^- 

Atony of the bladder observed in patients suffering 
from hypothyroidism stimulated an experimental study of 
the relation of these conditions in the albino rat. Hypo- 
thyroid rats regularly showed bladder atony as measured 
by the filled area shown by a radio-opaque compound in 
urine-bladder emptying time and the lowered ability to 
sustain an artificial increase in the intra-bladder pressure. 
— Authors’ summary. 
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T he historical sequence in the development 
of knowledge concerning a disease usually fol- 
lows a fairly constant pattern First an author 
ol exceptional discernment reports one or several 
With a group of symptoms or pathological find- 
ings which in his opinion justify the postulation of a 
new syndrome Subsequent authors add similar cases 
^nd further observations, and, as the general expe- 
rience Widens, more complete and precise information 
concerning the disease is accumulated In the course 
n time the suggestion is made that the original 
aut ors name be used m designating the disease 
nc tribute to an original concept seems altogether 
ting and at the same time furnishes a historical pe- 
spective Diverse opinions concerning the necessary 
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catena for diagnosis are expressed Therefore a pe- 
riodic critical review of the accumulated knowledge is 
of considerable value m clarifying and appraising 
these varying points of view 

Thus, It was Morns Simmonds (1855-1925) (i), 
pathologist of the University of Hamburg, who in 
1914 first suggested that the clinical syndrome now 
known as hypophyseal cachexia was due to severe 
pathologic interference with the function of the adeno 
hypophysis The diagnosis in the original report was 
based upon findings at autopsy Four years later 
Nonne of Hamburg (reported by Bostroem, 2) made 
the first diagnosis in a living patient, this diagnosis 
was later verified pathologically and reported by both 
Simmonds (3, 4) and Bostroem (5) ^ The first proved 
case in which attention was called to a low basal met- 
abolic rate was that of Monakow(7) in 1922 During 
the same year Lichtwita (8) first used the designation 

* Leschke (6) claimed the distinction of being the first to diag- 
nose hypophyseal cachexia during life 
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Simmonds disease’ in the title of his publication. 

Since then, many cases have been reported in the 
literature and varying views have been expressed 
concerning the syndrome. This diversity is due in 
part to the fact that quite typical cases are seen occa' 
sionally without pathological changes in the pituitary 
body. The reverse is also true, namely, destruction of 
the pituitary may be complete without the usual clini' 
cal picture of hypophyseal cachexia; for instance, 
obesity rather than emaciation may occur. Further 
confusion is caused by the observation that in rare 
instances a case of Addison’s disease may simulate 
Simmonds’ disease. However, the greatest confusion 
is brought about by the disturbing experience that 
true anorexia nervosa, originally described by Gull in 
1868, may simulate hypophyseal cachexia in every 
important detail. 

These perplexities have led to many errors in diag' 
nosis so that the time seems ripe for a comprehensive 
review and an analysis of the available facts concern^ 
ing the disease. This purpose would seem to be ac' 
complished best by a critical study of the details of 
previously reported cases. Therefore, the literature 
has been surveyed as completely as possible up to 
January 1940 and a few cases have been added after 
this date.® With rare exceptions, each article has been 
consulted in the original publication in an attempt to 
eliminate the repetition of errors made in previous 
comprehensive summaries, and the consideration of 
the same case more than once. 

Synonyms 

It will be recalled that when Cushing published his 
^'st article on ‘pituitary basophilism,’ he included 
cases from the earlier literature published under other 
designations which he regarded as characteristic ex' 
amples of the new syndrome. We have likewise in- 
cluded in our analyses several cases published prior to 
1914, such as the one of Ponfick, 1899 (9), which 
seem to us characteristic of Simmonds’ disease. Ex- 
tremely interesting in this connection is Sheehan’s dis- 
covery of a group of cases reported in 1883 by Simp- 
son (10) under the title, “Superinvolution of the 
uterus.’’ Simpson found an incidence of 22 in 1300 
patients (1.7%) with an average age of 30, many of 
whom had amenorrhea and ‘wasting’ which seemed 
to date from marked loss of blood at parturition. The 
data were not sufficiently detailed to warrant inclu- 
sion in our analysis, but it is altogether likely that 


’ Although the local library facilities, including the University 
of California Medical Library, the Lane Medical Library, and the 
Library of the San Francisco County Medical Society Me ex- 
tensive, some of the smaller foreign journals are not ^ailawe. A 
few articles of particular interest were obtained through the 
mailing services of the New York Academy of Medicine and the 
Surgeon General's Library. 


some of these were instances of true pituitary ca- 
chexia.'* 

In all likelihood the cases reported under the two 
designations, ‘insuffisance pluriglandulaire’ by Claude 
and Gougerot in 1907-1908 (14, 1 5, 16,), and ‘multiple 
ductless glandular sclerosis’ by Falta (17, 18, 19) 
should really have been classified with Simmonds’ dis- 
ease and consequently are induced in our data. At 
that time (early twentieth century) little was known 
of the manner in which the anterior pituitary, now 
frequently referred to as the ‘master gland,’ dominates 
the hormonopoietic system. Hirsch and Berberich 
(20), were the first to suggest that cases previously 
reported as ‘pluriglandular insufficiency’ might be in- 
stances of true Simmonds’ disease. In 1928 Thfir (21) 
suggested that Simmonds’ disease and multiple 
glandular sclerosis were similar and might be related, 
and in 1938 Herrick (22) and Meyler (23) expressed 
the opinion that the two conditions were identical. 
The designation, ‘pluriglandular insufficiency,’ has 
also been used by Petschacher and Honlinger (24), 
Zondek (25), Stenstrom (26), Usadel (27), Wachstein 
(28), and Lindemann (29). ‘Multiple ductless glandu- 
lar sclerosis’ has been used after Falta by the follow- 
ing authors: Hochstetter (30), Lindemann (31), Ki- 
yono (33), Dimmel (34), Lisser (35), Richter (36), Bin- 
gold C37). Liebers (38), Heinrichs (39), Umber (40), 
Rossle (41), Boiler and Goedel (42),' Dunn (43), Oya- 
mada and Otomo (44), Meerwein (45), and Priesel 

(46) . What is known as progeria may be Simmonds’ 
disease as it appears in younger people with emphasis 
on the symptom of premature senility; Rand in 1914 

(47) suggested that pituitary disturbance may be 
chiefly responsible for this clinical syndrome. 

Furthermore, certain cases that we regarded as suffi- 
ciently characteristic to include in our analysis were pub- 
lished under the following designations: ‘Myxedema with 
testicular atrophy' (48); ‘Myxedema or cretinism with 
pituitary changes’ (9, 49, 50, 23, 51); ‘Non-operative 
myxedema’ (52); ‘Operative myxedema’ (53) (following 
removal of two hypertrophied breasts in a male); ‘Ac- 
quired myxedema with sexual regression,’ (5:4); ‘Infanti- 
lisme reversif,’ (55); ‘Insuffisance endocrinienne thyroide- 
testiculaire,’ (56); ‘Encocrine cachexia,’ (57); ‘Infantilisme 
tardif de I’adult,’ (58, 59); ‘Insuffisance pluriglandulaire 
interna thyro-testiculo-surrenale,’ (60); ‘Insuffisance 
diastemato spermatique acquise avec atrophy thy- 


* Hun and Prudden (ii) reported the case of a woman aged 54 
who had mental derangement, terminal anorexia, diarrhra ano 
emaciation; at autopsy atrophic fibrosis of the thyroid was toun . 
The case was reported as ‘Myxoedema.’ Pituitary endoennop- 
athies were not known at that time and the atrophic nbrosis 
of the thyroid may well have been secondary to pituitaty diKase. 
There are many other cases in the older literature with 
narratives suggestive of Simmonds’ disMse in which the en 
fatal but the pituitary was not examined. Some or these 
labelled anorexia nervosa because the authors were aware o 
disease as described by Gull in 1868 (12, 13)- 
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rotdiennc,’ (6:), ‘Polyglanduhr, multiglanduhr or (pluri- 
glandular syndrome or disease,’ (62-69): ‘Myxedema,’ 
(17, 7 o)> ‘Prcadolesccnt hypopituitarism; posterior lobe 
insufficiency without anterior lobe involvement,’ (71), 
‘Addison’s disease with pluriglandular disturbance,’ (72), 
‘Dystraphia cachectogenitalis,’ (73, 74), ’Prcsenilc involu- 
tion,’ (25), ‘Senium praecox’ (25); ‘Thyrosexual insuffi- 
ciency,’ (75), ‘Luetic cachexia,’ (76); ‘Sponuncous hypo- 
glycemic coma,’ (77), ‘Cerebral Magersucht (thinness),’ 
(78-Si), ‘Zerehral hypophysaere Magersucht,’ (82, 83), 
‘Magersucht (thinness)’ (84-86,' 88-95, partual 

Magersucht,’ (96), ‘Hypophyseal Magersucht or Mai- 
greur," (97-102), ‘Hypopituitarismus totalis,’ (103), ‘As 
thenia gravis hypophyseogenea,’ (104); ‘interreno in- 
sulare Syndrom,’ (105), ’Pnmarc Polyncsic,’ (105, 106), 
‘Hypophyscothyrogcnic emaciation,’ (107), ‘Hypophyseal 
thyrogcmtal sy-ndrome,’ (108), ‘Late pubertal emaciation,’ 
(109, no, in), ‘Post partum emaciation,’ (112); ‘Non- 
myxedematous hypothyroidism,’ (113); ‘Hypopituitarism,’ 
(' 14 , " 5 ) 

The term, ‘cachexia hypophyscopnva,' was first sug' 
gested by Elsbcrg and Krug m 1917 (it6) and has been 
u«cd frequently since then. 

Reticti'j 

The most important collections of reported cases 
ofSimmonds' disease were compjJed by lisc 3 )J»cv Jpip 
(.6), 21 cases,® Graubner, 1925 (i 17), 34 cases, Tauber, 
1917 (118), 10 cases (summarized in tabular form); 
Caldcr, 1932 {119), 70 cases, Silver, 1933 (120), 41 ac- 
cepted cases, Howard and Rhea, 1936 (m), 71 cases. 
Robert, 1936^122), 90 cases (with details presented m 
tabular form), and Van Balcn, 1939 (123), 82 cases (of 
^hich the author accepts 22 as Simmonds’ disease). 
Sheehan, 1939 (124), has tabulated a special group 
confined to cases of Simmonds' disease consequent to 
E^tpartum necrosis of the anterior pituitary He an- 
^ yted 32 cases which were verified at autopsy and 19 
which were typical clinically 


Classification of cases 
we (125) presented the observations made 
^ 3 ght cases which were considered typical clinical 
examples of Simmonds’ disease Of these, two pa- 
j clinical diagnosis of one was 

edatautopsy Subsequently (126) we published 
me nummary of a critical statistical study compns- 
09 cases verified at autopsy and 134 typical clini' 
— of the patients in the latter group were 

Bergmann (87) altered his conception of 
®^l called ‘Magersucht’ to hypophy' 

* All but ^i^idered them to be of psychogenic origin 

m theonenr,..! ° ^ses referred to by Leschke have been read 
instances nf <; Only 6 of these could be regarded as 

^lulysis of disease and have been included m our 

^schke’s elaboM^ cases (group A) It is only fair to state that 
logical iMior,. , was concerned pnmarily with patho- 

^cir relation hypophysis or hypothalamus and 

dude 5 of total msipidus The 21 cases referred to m 

destruction of anterior lobe only and 18 of 

°n ot the entire pituitary body. 


altvc and m those who had died no pathological inves 
tjgations had been made. In the present paper, the 
factual data upon which the previous one was based 
are considered far more comprehensively Several new 
case records of patients seen by us personally have 
been added (sec Case Summaries at the end of this 
pper), and m addition the details concerning certain 
unpublished cases seen by other physicians have been 
made awiilablc to us Necessary additions to and rc' 
arrangements and reclassifications of cases account for 
any discrepancies which may have occurred in figures 
or percentages Furthermore, we have considered in 
this paper, cases which we regard as suggestive rather 
than convincing examples of Simmonds' disease For 
purposes of classification and comparison the eight 
groupings given below have been made Under each 
group arc listed bibliographic references to the litera- 
turc on these cases Withm each set of parentheses 
arc cited all of the references to an individual case It 
will be noted that some cases have been reported more 
than once, by the same or by different authors The 
references m each group arc listed m chronological 
order.* 

Group A. Typical CItmcaJ Cases, with 
Venficauen 

The 101 cases wc have included in this group are those 
reported as follows (9), (14, 15), (56, 60), (17, 133), (63), 
(1, case 1, 134, case 12, 4, cose j), (135, 64), (136, case i, 
1 37 case i), (1 36, case 2, 1 37, case 2), (1 38), (i 39, 140, 4, 
case 2), (1, 5.141, 3 , 4 . Cd 5 e 3 ), (4, case 4), (6), (14^), (x 43 , 
144, case 1, 145 case 2), (146, 7), (147, case 8), (148, 30), 
(149, 150. 151, 152, case i), {153) (154, case 24), (i55,ca« 
1, 65, case j), (156, 25, case 4. 157, 158, case 2), (159, 25, 
case 2, 157, 33, case Vb. 148, case 10), (160), (161), (162), 
(25, case 5, 157, case 6. 158, case 6), (163, case i), (164, 
case J. 165, case 2, 166), (164, case 2, 165, case i), (167), 
(20), (117), (168, 169), (34), (170), (171), (172, case i), 
(77), (173), (174, case 7), (175), (21), (176, case i), (177), 
(36), (178, case i), (179), (180), (181), (182, case i, 183, 
case 2), (182, case 2, 183, case i), (182, case 3, 183, case 4), 
(184, case I, 185, case 2), (186), (187), (188, case 2), (39), 
(189, case i^), {190), (191, case 3), (185, case i, 86, case 4), 

• Extensiw tables ha\e been prepared, listing the cases in each 
of these groups and summatiang the following data for each case 
6 CX, age, weight loss, asthenia, duration of amenorrhea, frigidity 

» r» t I _j_ _ .t. _ -t. 1 


For these detailed tables order Document 1604 from Amen 
can Doenmmtauon Institute, Offices of Science Service, 2101 Con 
stimtton Aienitc, Wd-jhington D C remitting 75 cents for 
iDicrofilm form 

^ This case presents a Simmonds’ like picture resulting from a 
destructive lesion of the mtuitary body, ^me may be inclined to 
question the diagnosis of Simmonds' disease and call it pituitarj' 
dwarfism with infantilism (and it was so regarded by Cushing) 
However, hypophyseal infantilism when produced by a supra* 
pi»11ar cyst or chromophobe adenoma is not as a rule assoaated 
with loss of weight and a very low basal metabolic rate The 
presence of these two factors influences us to include this case as 
one of Simmonds’ disease 
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(192)1 (4I1 case 3), (193, 194, case 2), (195), (13a, case ii; 

^ 97 i case 3; 198, case 3), (42, case i), (42, case 

2), (69), (199), (200), (121), (201, 202), (109, case i; 198, 
case 22; no, case i; in, case n), (109, case 2; 198, case 17; 
no, case 3; ni, case 10), (203), (204), (205, case i), (206)^ 
(45). (2.07), (125, case 2; 126, case i), (208, case i), (208, 
case 2), (209), (210, case i), (210, case 2), (211), (212), (114, 
case i; 115, case i), (114, case 2), (114, case 3), (213), (214), 
(215)1 (216), (217), (present report, case i). 


Group B. Typical Clinical Cases, without 
Pathological Investigation 

The 158 cases included in this group are those reported 
as follows; (57, case r), (61), (n6), (71), (218, 219), (147, 
case i), (220, 221), (8, case 27; 222, 223, 224), (i 54, case 23), 
(18), (25, case r; 157, case 9; 158, case 9), (73, case i; 157, 
case 7; 158, case 7)] (73, case 2; 157, case 8; 158, case 8), 
(157, case 4; 83, case i, 158, case 4), (157, case 5; 83, case 3; 
iy8, case 5), (225), (226), (227, case 3), (228, case j), (228, 
case 3), (228, case 4), (229, 230), (231), (68), (232, case i), 
(232, case 2), (233), (234), (235), (236, case i), (237, 132, 
case i; 198, case 20), (37), (238), (239, case 7; ^40, case 6), 
(241), (242X (243, 132, case 2), (244, case i), (244, case 2), 
(244, case 3), (188, case i), (188, case 3), (83, case 2), (245), 
(246), (247, 132, case 3; 109, case 14; no, case 13), (248), 
(191, case i), (249), (85, case 2; 86, case 14), (86, case i; 112, 
case 2), (86, case 2; 112, case 3), (86, case 3; 112, case 4), 
(86, case 5; 112, case 5), (86, case 6), (86, case 7), (86, case 
8), (86, case 9), (86, case 12), (86, case 15)1 (250), (251, 252), 
(253), (254, case 5X (2551 case 2; 256, case 2; 257, case 2), 
(255, case 3; 256, case 3; 257, case 3), (132, case 8), (132, 
case 9; 196, case i; i97i case 2; 1091 case 10; 198, case i; 
no, case ii; in, case i), (132, case 10; 258 case i; 197, 
— e 4; 109, case 12; 198, case 5; no, case 12; in, case 2), 
9, case i), (259, case 2), (98, case i), (260, case 3), (260, 
; 4), (261, 262, case i ?), (99, 112, case 7), (104, case i), 
4, case 2), (104, case 3), (263), (264), (265), (266), (267, 
j 3; 258, case 6; 197, case 7; 109, case 13; 198, case 7; 
I, case 9; III, case 4), (267, case 5; 258, case 9; 197, case 
198, case 9), (268), (269, case i), (270), (107), (1971 case 
6; 109, case 4; 198, case 6; no, case 5; iHi case 3)1 (i 97 i 
case 8; 271, case 10; 109, case 6; 198, case 10; no, case 7; 
in, case 5), (197, case 12; 271, case 13; 109, case 9; 198, 
case 14; no, case 14; in, case 6), (i97i case 14; 271, case 
ii; 109, case 7; 198, case 12; no, case 8; 111, case 7), (1091 
case ii; 198, case 21; in, case 12), (272), (112, case 8), 
(198, case 18; no, case 2; in, case 13), (273), (274L (275), 
(276, case i), (276, case 2), (276, case 3), (127, case i), (127, 
case 3), (ia 7 , case 5), (i^ 7 , ca^e 6), (127, case 9 ), (i^ 7 i ^sc 
10), (277, case i), (277, case 2), (277, case 3), (278), (279), 
(240, case?), (280, case i), (100, case i), (100, case 4), (100, 
case 5), (281), (282, case i), (loi), (125, case i), (125, case 
4), (125, case 6), (125, case 8), (125, case 9), (23, case i), (23 
case 2), (23, case 3), (^ 3 , case 4), (^ 5 , ca^e 5 ), 9 ), 

(23, case 11), (283), (284), (185, case i), (286, case i), 286, 
case 2), (287, case 3), (^87, case 4), (^88, ^)’ ^’ 

case 2), (289, case 2; 290, case 2), (291), (292^, case 2), ( 93 ), 
(^14 a e 6), (114. case 7), (115, case 7), 294, case 9), (295, 
case’:), (295. case 2). (296), (297), (- 98 ), (present report, 
case 2), (present report, case 3)- 


Group C. Suggestive Cases Lacking One or More of 
the Cardinal Clinical Findings; Some 
with Pathological Findings 

The 180 cases included in this group are those reported 
as follows; (299, case 4), (52), (53), (54, case i), (49), (17, 
Obs. XII; 133, Obs. XII), (47, 227, case 2), (300, case i), 
(301, case i; 302), (303, 304 305), (306, 307), (308), (309, 
310) (311, case 2; 35), (72), (312, case 10), (154, case 25), (8‘ 
case 2), (8, case 3), (31), (75, case i), (313), (314, case 2), 
(76, case i), (157, case 3; 158, case 3X (315, case 2), (315, 
case 19), (144, case 2), (144, case 3), (26), (66), (227, case i), 
(228, case 5), (316), (317, case 2), (82, case i), (82, case 2), 
(82, case 3), (318, 319), (84, case 4), (320), (321, case 3a), 
(96, case 2), (322), (323, 324, case i), (178, case 2), (325), 
(324, case 2), (324, case 3), (324, case 4). (326), (236, case 

3) , (184, case 2), (184, case 3), (38), (327X (83, case 4), (97), 
(120), (328), (329), (330), (27, case r), (191, case 2; 260, 
case 2), (331, case 4; 132, case 4), (331, case 5; 132, case 5), 
(331, case 6; 132, case 6), (331, case 8), (332), (333), (40, 
case 3), (86, case 10), (86, case n), (86, case 13), (103), 
(334)1 (335)1 (255, case i; 256, case i; 257, case i), (28, case 
2), (336), (132, case 7), (132, case 12; 197; case i; 198, case 
2), (337)1 (98, case 2), (98, case 3), (338), (260, case i), (339), 
(90, case 3), (91), (340, 122), (267, case i), (267, case 2; 197, 
case 9), (341), (43, 342), (258, case 5; 197, case 5; 198, case 

4) , (343. case i), (343, case 2), (44), (197, case 13; 271, case 
12; 109, case 8; 198, case 13; no, case 10; in, case 8), 
(344)1 (345)1 (109, case 3; 198, case 19; no, case 4; in, 
case 9), (109, case 5; 198, case 23; no case 6; in, case 14), 
(112, case 6), (346, case i), (346, case 12; 347, case 3), (348X 
(198, case 8), (198, case 16), (198, case 24; in case ly), 
(276, case 4), (127, case 2), (127, case 4), (127, case 7), (127, 
case 8), (349), (277, case 4), (350, case 3), (350, case 4), 
(350, case j), (351, case 2), (351, case i; 352, case i), (352, 
case 2), (352, case 3), (240, case 9), (205, case 2), (353, case 
1)1 (353 case 2), (100, case 2), (280, case 2), (29, case 2), 
(23, case 6), (23, case 7), (23, case 8), (23, case 10), (23, 
case 12), (23, case 13), (102, case i), (102, case 2), (287, 
case 5; 290), (287, case 8), (354, discussion) (95, case i), 
(95, case 2), (95, case 6), (95, case 10), (46), (289, case i), 
(289, case 4; 290, case 4), (289, case 7), (355), (113), (356), 
(298, case 2), (357, case i), (357, case 2), (357, case 3), (51), 
(292, case i), (292, case 3), (292, case y), (358), (359, case i), 
(114, case 4; 115, case 2), (360), (361, case 12), (361, case 
28), (361, case 31), (361, case 34), (361, case 35), (362), 
(363), (364, case 29), (115, case 3), (115, case 4), (365), 
present report (case 4), (case 5), (case 6). 


Group D. Cases in Which the 
Diagnosis Seems Doubtful 

The 43 cases in this group are those reported as follows; 
(48), (55)1 (fi-), (366), (50), (32), (314, case i), (367), (368), 
(369)1 (370), (82, case 4), (371, case 5), (236, case 2), (372), 
(331, case 7), (373), (374), (375), (376), (267, case 4), (108), 
(94, case i), (197, case n; 198, case ii), (197, case 15), (377, 
case 2), (346; case 3), (346, case 4), (346, case 8), (347, case 
4), (352, case 4), (378), (240, case 8), (353, case 3), (29, case 
i), (29, case 3), (125, case 5), (125, case 7), (287, case 6), 
(95, case 3), (289, case 8), (292, case 4), (379). 



February, 194a 


SIMMONDS' DISEASE 


69 


Group E Cases Showing Destructiie Lesions 
of the Pituitary Body, but iwthaut 
the Typical Clinical Findings 

The following cases are included in this group (380, 
case 2), (299, case 3), (381), (382), (70), (383, case 6), (384), 
(385), 618), (172, case 2), (145, case 7), (386, case 72), (387, 
case i), (387, case 9), (183, case 3) 

Croup F Typical Clinical Cases, hut 
with Thermal Pituitanes 

There are 14 reported cases m this category (388), {24), 
(155, case 2), (150, case 2, 151, case 2, 152, case 2), (389), 

(390). C78. 79. fO. (^8o), (391), (loy, ro6), (392), (130). C393). 
(present report, case 7) 

Croup C Cases Reported luithout Suf' 
fiaent Data for Classification 

There are 84 cases reported that could not be classified 
because of insufficient data (394), (299, case i), (299, case 
2), (57, case 2), (395), {396, case i), {397, case 6), (397, case 
7), (397. CfliC 8), (398), (74, case 16), (74. case 17), (25, 
case 6), (399), (163, case 2), (400, case i), (400, case 2), 
(401), (402), (315, case 4), (315, case 28), (403, case 4), (67), 
(404, case I, 405, case 2), (404, case 2 405, case 6), (404, 
case 3 , 405, case S), (405, case i), {405, case 3 ), (405, case 4), 
(405, ease 5), (405, case 7), (405, case 9), (405, case 10), 
(405, case Ji), (407, case 12), (405, case 13), (405, case 14), 
(407, case I y), (324, case y 406, case i), {407),* (8y, case 3), 
(86, case A 88), (40, case 7), (40, case 2), (408), (41, case 2), 
(42, case 4), (81), (409), (410), (94, case 2), (112, case j), 
{in,caseg),(it2,case jo), (ioo, case 3), (262, case 2),(iii, 
case 16), (in, case 17), (in, case 78), (in, case 79), (nt, 
ease 20), {111, case 21), (iii, case 22), (ni, case 23), (in, 
case 24), {ill, case 25), (in, case 26), {iii,case 27), (m, 
case 28), (in, case 29), (in, case 30), (in, case 37), (in, 
case 32), (287, case 7), (95, case 4), (95, case y), (97, case 7), 
(95. case 8), (gy, case 9), (95, case 1 1), (95, case 72), (97, case 
13) (97, case 74), (411) 

Giaup H Typical Cases of Anorexia Fienosa 
For puposes of comparison, ao cases of anorexia nervosa 
referred to (127, case 3 126, case 2), (412, case 7), 
(412, case 2), (412, case 3), (412, case 4), (412, case y), (412, 
cajc6), (412, case 7), (412, case 8), (413. 0, (413. 

2), (414, case j), (129, case 7), (129, case 2), (129, case 3), 
(129, case 4), (129, case 7), (129, case 6), present report 
(case 8), (case 9) 

In order to warrant inclusion in group A or group 
the four cardinal characteristics of Sioimonds’ dis 
ease had to be found in the data on a given case 
\ 'F'hese characteristics are a), loss of weight, h), loss of 
5 j sexual function, c), asthenia, and d), a very low basal 
•J ^^tabolic rate (below —20%) Since the earlier cases 

■' unable to find any record of this case except 

p Y^penheimer's discussion of the paper of Farquharson and 
^ uraham (182) The remark that the case showed most of the 
nndings reviev«.ed by Doctor Graham’ leads us to believe that it 
lifk probably belongs in Group B. but we cannot include it because 
of inadequate data 


were reported before basal metabolic rate determma' 
tions were customary, we have included them in 
groups A and B if they were typical clinically, 
furthermore, a few of the later cases in which basal 
metabolic rates were not reported have been admitted 
because in all other respects they were apparently 
characteristic 

A few typical cases of anorexia nervosa have been 
listed and analyzed in order to emphasize the striking 
similarity of symptoms, physical stigmata and labora- 
tory abnormalities This parallelism has been noted 
also by others, for example, by Greene (127) and Rich- 
ardson (128,129) and its recognition is essential to 
any sound understanding of the problems involved in 
differential diagnosis because the two conditions may 
be alike m almost every detail, even m death The 
final proof of the presence of Simmonds’ disease rests 
on discovery of a destructive lesion of the adenohy' 
pophysis at autopsy However, this criterion makes it 
difficult to account for the classical clinical picture 
(despite voracious appetite) in the patient described 
by Osgood (130), in whom a normal hypophysis was 
found at autopsy 

It IS our intention to review in a subsequent paper 
the ,actual pathological lesions of the hypophysis re 
ported in cases of true Simmonds' disease The final 
paper m this senes will be devoted to an analysis of 
the various therapeutic procedures which have been 
utilized, together with an appraisal of the results 

For obvious reasons, groups D, E, F and G have 
been excluded from the statistical analysis which fol 
lows It would jeopardize the value of the statistics 
to include data from the dubious cases of group D, 
similarly, the cases in group E were not characteristic 
clinically although pathological pituitanes were 
found To avoid controversy, we omitted the cases 
which were typical clinically but in which the pitui' 
tary body was normal The question at once arises 
whether or not derangements of endocrine function 
are to be excluded purely because the pathologist can 
detect no cytological alterations It has long been 
recognized that in unquestionable diabetes mellitus 
little or no change may be detected in the islets of 
Langerhans Chemical hormonal changes may con' 
ccivably be operative in the absence of cellular abnor' 
malities demonstrable by present methods of staining 
Croup G, in which the data are fragmentary, was 
automatically debarred Although these cases were 
rejected from the statistical studies, they appear m 
this paper in order to complete the bibliography of 
Simmonds' disease 

Since variation in clinical findings is common to all 
diseases, our prerequisites for inclusion in group A 
may be too strict Some of the cases m group C or 
even in group E, particularly those in which 
tive lesions of the pituitary have been found, 

X 

r 


70 


ROBERTO F. ESCAMILLA AND H. LISSER 


Volume 2 


Table i. Sex distribution 


Group 

Number of 
of 

cases 

Female 

Male 

Ratio 
female : 
male 

A (typical 
clinically, 
pathologically 
verified) 

101 

(sex not 
given in i) 

65 

(64%) 

35 

(35%) 

7:4 

B (typical 
chnically, 
no pathologic 
investigation) 

158 

128 

(81%) 

30 

(19%) 

4 1 

C (suggestive 
cases) 

180 

(sex not 
given in 9) 

(73%) 

40 

(22%) 

3 ‘i 

H (cases of 
anorexia ner- 
vosa) 

20 

18 

(90%) 

(10%) 

9:1 


cases of true Simmonds’ disease. However, we believe 
that even by these stringent standards a certain per' 
centage of the cases in group B actually may be in' 
stances of anorexia nervosa. Richardson (129) has so 
designated several of them ^ Therefore, for purposes 
of comparison, we have considered it desirable and 
more accurate to apply the same clinical standards to 
group A and group B. 

STATISTICAL ANALYSIS OF CERTAIN 
SPECIAL FEATURES 

Anamnesis 

Sex distribution. (Table i). It is apparent at once 
that females predominate in all of the groups. The 
feet that in females anorexia nervosa is far more prev' 

Table 2. Age distribution 


Years 


Group 

0-9 

lO- 

! 

20- 

29 

30- 

39 

40- 

49 

50- 

59 

6a- 

69 

70- 

79 

A (101 typical, 
verified cases) 

I 

8 

20 

I 

14 

22 

122 

12 


B (158 typical cases, 
not verified) 

2 

56 

i 

47 

i 

j 26 


9 

i 


C (180 suggestive 
cases) 

2 

19 

44 

48 

34 

22 

4 

I 

H (20 cases of 
anorexia nervosa) 


ri 

7 

2 






• Sheldon (iji) insisted that “large numbers of cases (of 
anorexia nervosa) were described, and are still being de^nted 
in all good faith as instances of Simmonds disease. In facL there 
are over 80 instances of this mis-reporting and approamately half 
of the published cases of anorexia 

other mmes ” An “industrious example (of authors ^ 
this error) was Kylin, who “in 19J5 wrote a monograph on S m 
monds’ disease (132) which will always be one of the more im' 
portant papers on anorexia nervosa. 


alent (9:1) than verified Simmonds’ disease (7:4) 
seems significant Therefore the greater frequency of 
occurrence in females of the unverified group B sug' 
gests that some of these cases may actually have been 
instances of anorexia nervosa, even though they ap- 
peared clinically typical of Simmonds’ disease. 

Age (Table 2). Irrespective of what group is con- 
sidered, true Simmonds’ disease, or what may have 
been mistaken for Simmonds’ disease, occurs but 
rarely before 10 years or after 67 years of age. It is 
therefore primarily a disease of adult life. 

It IS pertinent to observe that about half of the 
cases in which autopsies were made were reported 
prior to 1930, while less than 20 per cent of those in 
which no autopsies were reported were published be- 
fore that time. These observations must be taken into 
account in appraising the age incidence in the two 
groups. 

Most of the patients in the verified group were 


Table 3. Weight loss 


Group 

Cases with 
weight 
loss 

mentioned 

Cases with 
note of 
amount 
lost 

Amount of actual wi 

eight loss 

Maxi 

mum 

Mini' 

mum 

Average 

A (lOJ typical, veri' , 
fied cases) 1 

63 (6>%) 

44 (44%) 

fi •'g 
(112 lb) 

3 1 kg 

8 (lb) 

20 4 kg 
(41 lb) 

B (158 typical cases, 
not verified) 

139 (90%) 

104 (66%) 

48 7 kg 
(106 lb ) 

4 5 

(10 lb ) 

19 3 kg 

1 Ujlb) 

C (180 suggestive 
cases) 

109 (61%) 

83 (46%) 

75 1 kg 
(166 lb ) 

J 4 kg 
(3 lb) 

16 9 kg 

(37 lb) 

H (20 cases of anorexia 
nervosa) 

1 4 (70%) 

13 (65%) 

37 7 kg 
(81 lb ) 

7 3 kg 
(16 lb ) 

19 7 kg 
(43 lb ) 


first seen when they were between the ages of 20 and 
60 years, the mean age being 41. The corresponding 
figures for group B show predominance between the 
ages of 10 and 40 years with a mean age of 27. All of 
the instances of anorexia nervosa mentioned m this 
paper occurred between 13 and 35 years of age 
Again, age grouping raises the suspicion that some of 
the cases in group B were instances of anorexia ner- 
vosa rather than of true Simmonds’ disease. 

Weight loss (Table 3). In at least 61 per cent of the 
cases in groups A, B, C, and H, loss of weight was 
specifically mentioned. However, it must have oc' 
curred more frequently in the verified group because 
cachexia was specifically mentioned in 65 per cent of 
the case reports. All of the patients included in 
groups A and B had some indication of weight-loss or 
cachexia. 

The average amount of loss of weight was about 
the same in groups A, B, and H, namely approxi- 
mately 20 kg. (44 lb.). The less typical cases of group C 
showed a slightly smaller average loss. Upon further 
analysis of the comparative weight-loss of males and 
females (which does not appear in the table), no ap- 
preciable difference was noted. The severest loss of 
weight suffered by any patient in group A, B, or C 



February, 1941 


SIMMONDS’ DISEASE 


71 


was over io6 Ib , with the highest figure (i66 lb ) in 
group C In companson, the greatest loss in the ad- 
mittedly psychotic group did not exceed 83 lb 

Asthenw (Table 4) This symptom was conspicu 
ous in all groups, but was particularly striking in the 
patients who eventually died (group A, 90%) It was 
shared equally by both sexes The high percentage of 
incidence in the verified cases would seem to require 
inclusion of this symptom as one of the characteristic 
features of the disease, however its frequent occur- 
rence m other maladies, notably m Addison's disease, 
and the fact that it may develop late in the course of 
true Simmonds' disease diminish its value in differen- 
tial diagnosis 

Asthenia may be considered an inevitable conse- 
quence of marked loss of weight, but Meyer (95) has 
pointed out that this is not always true It is well 


Table 4 Frequeso op astuesia 


Group 

Males 

Femnlcs 

Total 

A (iQi typicil, 

Ntnfied cases) 

33 (94%) 

57 ( 88 %) 

91 (90%) 

B(is 8 typical cases, 
uriNcnfied) 

55 (83%) 

87 ( 63 %) 

111(71%) 

C(i 8 o suggestive 
cases) 

( 68 %) 

99 (70%) 

111 ( 68 %) 

H (lo cases of 
anorexia nervosa) 

I (59%) 

10 (56%) 

11(55%) 


Itnown that many thin, wiry, healthy individuals ex- 
hibit the antithesis of asthenia, namely exceptional 
energy and endurance 

Amenorrhea (Tiib/e 5) The patients excluded in 
the second column of table 5 were under n years of 
when first seen or had passed the menopause be 
fore the onset of the disease Patients whose menstru- 
ation was scanty or irregular were not included in the 
third column, however, such symptoms should not 
be dismissed without clinical appraisal A few females 
^sre included who were 15 years of age or over but 
had never menstruated 

A review of table 5 forces the conclusion that 
amenorrhea of longer or shorter duration is an out- 
pnding phenomenon in groups A, B, and ff, and a 
hy no means negligible one in group C 
'‘ 4 %) Anticipating a later analysis of the duration 
0 symptoms, we merely note here that amenorrhea 
s an early symptom of either Simmonds' disease or 
nervosa Interestingly enough, Cushing 
of th j ^ stressed the fact that amenorrhea is one 
^ ^ ea rliest symptoms m female acromegalics, and 


^ and to differentiate Sinamonds' d 

hte event m tiervosa stat^ that amenorrhea is usually 
piled here disease, but according to the data coi 


Table y Frequency op Amenorrhea 


Group 

(Females) 

Cases omitted 
because 
of age 

Cases in 
which 
amenorrhea 
was specifically 
mentioned 

A (65 typical, V cnfied cases) 

10 (is%) 

45 (8i%l 

B (118 t>pical cases, unverified) 

8 (6%) 

1 17 (98%) 

C (131 suggestive cases) 

4 (3%) 

8 1 (64%) 

H (t 6 cases of anorexia nervost) 

0 

18 (roa%) 


acromegaly is a pituitary cndocrinopathy which is 
considered by some to be the opposite of Simmonds' 
disease 

Loss of libido flud potence (Table 6) Here again, a 
certain number of males who were either too old or 
too young for the manifestation of this symptom was 
deducted from the totals 

Loss of libido and potency was a complaint in over 
half of the male patients, irrespective of whether they 
were classified m group A, B or C This symptom may 
be ascribed to .a deficiency of the anterior pituitary 
gonadotropic hormone rather than to malnutrition, 
since conspicuous vcncry has often been noted in ad- 
vanced tuberculosis Statistics were not computed in 
females since they rarely volunteer such a complaint 
and often no inquiry is made regarding it 

Ps>cbic changes A close parallel is observed in the 
incidence of psychic disturbances m groups A, B and 
C {64, 55 and 49% respectively) The presence, there- 
fore, of mental emotional abnormalities docs not ne- 
cessarily favor the diagnosis of anorexia nervosa 
Symptoms most frequently noted are apathy, dull- 
ness, drowsiness,” confusion or disorientation, and 
depression Curiously enough, the more serious psy 
chopathic phenomena are encountered in true Sim 
monds' disease 

It may be argued that these psychopathic phenom- 
ena are not traceable directly to diminished pitui- 


Table 6 Frequency of loss of libido and potency 


Group 

(males) 

Male cases in which 
specific mention was made 

A (35 typical, verified cases) 

19 (59%) 

B (30 typical cases, not verified) 

10 (71%) 

C (40 suggestive cases) 

11 (57%) 

H (a cases of anorexia nervosa) 

0 


“ Pennetti (lyi) has noted somnolence in hypopituitarism and 
suggested a relation to hibernation in animals May and Robert 
(540) Wieve that crises of somnolence point to disturbance of 
the nervous centers at the base of the brain 
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tary function but are better interpreted as the natural 
consequences of weakness, cachexia, and profound 
metabolic disturbances. Weiner (206), stated that 
^hypoglycemia and avitaminosis may be responsible 
for the mental symptoms. Nonetheless, that some of 
the patients with verified Simmonds’ disease have 
been confined in institutions for the mentally abnor- 
mal is stressed here because of the difficulty noted in 
differentiating anorexia nervosa from true Simmonds’ 
disease, a difficulty that is not diminished by encoum 
tering outspoken psychic disturbances in the verified 
cases. Nicolle (415), however, in 1939 attempted to 
differentiate the psychic manifestations of the two 
conditions by describing weakness, lethargy and som^ 
nolence as more characteristic of Simmonds’ disease 
in contrast to the morbid energy and obstinacy ex' 
hibited by patients suffering from anorexia nervosa. 

Anorexia. As is to be expected, the symptom 
anorexia, is far more striking in anorexia nervosa than 
in the verified cases of Simmonds’ disease. It is men- 
tioned more than twice as frequently in the former 
cases. However, loss of appetite does not exclude true 
Simmonds’ disease. 

The above items constitute the 
characteristics encountered in the 
anamnesis which we have considered 
of sufficiently outstanding interest 
' to warrant inclusion in the published 
tables. The following items collated 
from careful reading of the case pro- 
tocols are less crucial but are none- 
theless interesting. 

Possible inciting factors. In 13 of the loi cases 
(13%) in which the diagnosis of Simmonds’ disease 
was verified at autopsy, the onset of the disease seemed 
to follow or coincide with an infectious process not 
associated with pregnancy. No particular type of in- 
fection predominated, but a wide variety has been 
listed, including meningitis, ‘pulmonary infections,’ 
influenza, malaria and tularemia. In 17 (11%) of the 
158 cases in group B, which were typical clinically but 
not verified, the disease began with an infection. In 
this group the occurrence of syphilis, osteomyelitis, 
rheumatic fever, catarrhal jaundice, diphtheria, dys- 
entery and encephalitis was also mentioned. In the 
suggestive group C, 13 of the 180 cases (7% included 
an infection associated with onset of the disease. In 
only one of the cases of anorexia nervosa listed here 
did the onset coincide with an infection. Although 
infectious disease is not a frequent cause of pituitaiy 
cachexia, a serious infection immediately preceding 
the onset would lead to the assumption that true 

pituitary pathology exists. ■ 1 • 1 

Of much greater significance from the etiological 
standpoint is the part played by pregnancy. Preg- 
nancy occurred just prior to the onset of the disease 


in 27 of the 67 verified female cases (42%). In over 
half of these (14 of 27 cases) abnormal hemorrhage at 
the time of delivery was specifically alluded to in the 
case report. In this connection it is pertinent to call 
attention to the observations of Sheehan (386, 416, 
124) and Sheehan and Murdoch (287, 289, 290). From 
clinical and pathologic studies they concluded that 
the pituitary undergoes a rapid involution at the time 
of the puerperium. They assumed that a sudden re- 
duction of blood flow to the gland takes place and 
that, if this is complicated by a circulatory collapse 
due to hemorrhage, the blood flow may be reduced al- 
most to nothing. Thrombosis may thereby be precipi- 
tated in the sinuses of the gland with consequent in- 
farction and necrosis. In 8 of the 27 cases (30%) sepsis 
occurred, with and without hemorrhage at delivery. 
However, Sheehan believed that the pituitary dam- 
age in such circumstances takes place before sepsis 
has had time to develop and is more likely due to 
hemorrhage and collapse.^^ 

In 17 of the 128 females in group B (13%) preg- 
nancy was considered the inciting factor. Twelve of 
these were associated with hemorrhage and in 4 sepsis 
was mentioned. The figures for group C were as fol- 
lows: parturition as a possible cause of onset was 


“ Effkemann and Miiller-Jager (417) were able to follow up 
the cases of 84 women who had lost 800 to 1600 cc. of blood at 
parturition. Their cases were painstakingly tabulated with spe- 
cial emphasis on symptoms and were then separated into 3 groups 
according to the amount of blood lost. These statistics seemed to 
indicate that among the 20 patients who had lost between 1200 
and 1600 cc. of blood, 60% showed diminished menstrual func- 
tion and fo% remained sterile. However, 40% of the 20 patients 
became obese, whereas only 10% became thin. These observa- 
tions are reminiscent of what happens in women following the 
menopause: most of them show a tendency to gain weight while 
the minority tends to shrivel. The causes of these phenomena are 
not known. 

Although there is no experimental proof that the pituitary is 
indispensable to life (indeed, there is evidence to the contrary), 
under certain conditions acute pituitary inadequacy may be re- 
sponsible for rapid collapse and death. Naturally, under such 
circumstances there is insufEcient time for the development of 
Simmonds’ disease. For example. Brown and Eder (418) reported 
the case of a 43-year-old primipara who had hypertension and 
albuminuria and was delivered by forceps after 16 hours of 
labor. The placenta was retained and expressed later. The patient 
suffered severe collapse with only moderate loss of blood. Despite 
stimulants and two blood transfusions the temperature rose to 
104° F., the systolic blood pressure dropped from 184 to 60 and 
the patient died 4 days later. At autopsy the adrenals and ovaries 
were normal. The pituitary weighed i gm. and the anterior lobe 
stained poorly (necrobiosis) and contained areas of frank necrosis 
resembling infarction. Gotshalk and Tilden (419) reported a 
similar case. , 

Another example of acute infarction of the pituitary followed 
by death within 24 hours was reported by Kotte and Vond^he 
(420) under the title, “The Houssay phenomenon in man.’’ 
patient had had diabetes mellitus for 5 years and in the 2 months 
prior to death signs of tuberculosis had developed. He was 
brought into the hospital in a semi-stuporous state with a tem- 
perature of 102.8° F. Four-F glycosuria had been noted the day 
before, but 24 hours later no sugar was found in the urine; the 
blood sugar was 31 mg.% and later below 20 mg.%. also in the 
spinal fluid. Autopsy disclosed an infarction involving almost tnc 
entire anterior lobe of the pituitary. 
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noted m 40 of the 1 31 female cases (31%) Hemorr' 
hage was reported in 23 of these 40 cases (58%) and 
sepsis in 6 (15%) In none of the 20 cases of anorexia 
nervosa assembled for comparison was any mention 
made of parturition as an inciting factor, m fact, the 
majority of the patients were young unmarried fc' 
males 

One may conclude, therefore, that when either 
parturition or a severe acute infection is followed by 
progressive loss of weight with asthenia, amenorrhea 
and a low basal metabolic rate, true pituitary damage 
exists “ Admittedly, in a large number of these cases 
no such clue to onset can be elicited and the origin of 
the disease remains a mystery However, there arc 
likewise no adequate explanations for the origin of 
many other endocrinopathies, such as the onset of 
acute diabetes mellitus in childhood without appar^ 


Table 7 Duration 


Group j 

Cases in 
which 
data 
were 
given 

[ No of cases ofduntion j 

Length of Time 


1 yr 
or 
less 

3 5 

yr 

S 10 
yr 

Over 

10 

>r 

Max 

yr 

Min 

Av 

yr 

A Cjoi ypi 1 
cal vcriBcIj 
fied cases) ' 

90(89%) 

30 

38 

J9 


44 

5 j 

7 9 

8(158 typical 
OKI unven 
£ed} 

ia8 (8t%) 

48 

60 

*7 

1 

9 

30 

3 

3 I 

C (180 sue 
Ectttve cases) 

14: (78%) 

44 

54 

aj 

30 

40 

3 days 

5 > 

H(ao cases of 
anorexia ner 
xosa) 

10 (100%) 

i 

6 

13 

3 

1 

0 

1 

8 

5 

1 
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ent inciting cause A familial incidence was noted 
only in the case of Zondek (25, 157) 

In the cases reported by Cyran (395), Rouvillois. 
Reverchon et al (309, 310), and Reinhardt (398), the 
onset of the disease apparently followed a head injury 
Also Homer Rush (295:), m a personal communication, 
described a typical case in which the onset followed 
fracture of the skull One of our patients whose case 
is reported for the first time m this paper (case 4 in 
Case Summaries) developed a suggestive clinical piC' 
ture following a head injury which caused an internal 
carotid aneurism Tying off the carotid on the affected 
side resulted m some amelioration of symptoms 
Duration Table 7 has been compiled in order to 
determine how long definite symptoms had been pres- 
ent before the patient consulted the author of the 
report In gathering these statistics, the various items 
were recorded separately for each sex, but as there 

Nicolle (415) contended that the onset of Simmonds' disease 
IS abrupt m contrast to the gradual appearance of the symptoma- 
tology an anorexia nervosa This may be true when Simmonds* 
disease develops rather promptly after a severe infection or con 
sequent to hemorrhage at parturition, but the distinction do« 
not hold, for example, when the pathological cause is a pituitary 
tumor 


Table 8 Pregnancy before onset of the disease 


Group 

Cases with 
previous 
pregnancies 

Number of previous pregnancies 

(Females) 1 

1 

a-y 

Over 5 

A (65 typical, 
venfied cases) 

JO (46%) 

3 

no of cases 

15 

11 

B (108 typical 1 
cases unven 
(led) 

18 (14%) 

4 

11 

3 

C(iji«uggcs 
tive cases) 

42 hm 

10 

23 

9 

H (18 cases of 
anorexia ntr 
vosa) 

■ (6%) 

0 

I 

0 


were no noteworthy differences in duration in males 
and females, these more detailed figures were omitted 

The following points seem to deserve comment In 
groups A, B, and C the symptoms may exist for a long 
time, the maximum being 44, 30 and 40 years respec- 
tively Accordingly, even though the condition ends 
fatally, it may run a long course In the verified group 
the duration of symptoms prior to consulting the 
author averaged 7 9 years, while m the unverified 
group the average was 3 1 years In this connection it 
should b^ noted that 46 per cent of the cases in which 
autopsies were performed were reported prior to 
1930 while less than 16 per cent of the cases without 
records of autopsies appeared before that time This 
finding may imply that a more widespread acquaint- 
ance with the disease has resulted in its earlier recog- 
nition The course may be swift or may extend over 
many years Apparently the duration of the disease 
depends upon the type of underlying lesion, as for 
instance a malignant tumor, and perhaps especially 
upon the degree of secondary adrenal incapacity 

Pregnancy before and after onset of disease (T able 
8) Of the 65 females in group A, 30 (46%) had one or 
more pregnancies prior to the onset of the disease In 
deed, 12 of these 30 were pregnant over 5 times and 
occasional reports of 9 and 1 1 pregnancies were found 
As might be expected, pregnancy rarely occurs after 
the onset of the disease In the typical verified cases of 
group A, pregnancy occurred in only one instance 
after onset (164, case i, 165, case 2, 166) However, 
Sheehan (386, 416, 124) and Sheehan and Murdoch 
(289, 290) have recorded several cases in which the 
clinical picture was relatively mild and a subsequent 
pregnancy with its concomitant anterior pituitary 
hyperplasia had a decidedly favorable effect (auto- 
therapy) (287, case 5, 289, cases i, 2, 4, 7, 8, 290, cases 

4. 3^* cflsc 12) 

CoJd intolerance Forty one of the 101 patients in 
group A (41%) complained of intolerance to cold 
weather Fifty two of the 158 patients in group B 
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( 33 %) and 27 per cent of the patients in group C 
made the same complaint. However, in only j of the 
20 cases of anorexia nert'osa was this symptom re- 
corded. 

This symptom could be interpreted, in association 
with the profoundly low basal metabolic rate, as a 
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Table 9 presents in considerable detail a- number of 
diseases that have been reported in association with 
Simmonds disease. These may or may not have had 
any relation to the onset or course of Simmonds' dis- 
ease, but because of their frequent occurrence they 
are recorded here. In addition, a number of miscel- 
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Table 9. Associated diseases and miscellaneous symptoms 


Disease or 
Symptom 

Group A 

(loi typical verified cases) 

! 

Group B 

(158 typical cases, not 
verified) 

Group C 

(180 suggestive cases) 

1 

Group H 

(20 cases or anorexia 
nervosa) 


Male 

Female 

Total 

1 Male 

' Female 

Total 

Male 

Female 

Total 

Male 

Female 

Total 

Tuberculosis 
(active or quies- 
cent) 

7(20%) 

1 11(17%) 

1 

i 1 

! i8(iS%) 

' 2(7%) 

1 3(2%) 

5(3%) 

2(5%) 

4(3%) 

6(3%) 

0 

0 

0 

Syphilis (clinical, 
serological or in^ 
history) i 

5(14%) 

! 8(12%) 

14(14%) 

0 

5(4%) 

5(3%) 

3(7%) 

6(5%) 

9(5%) 

0 

0 

0 

Diabetes Mellitus 
Diabetes Insipi- 

0 1 

1(2%) 

1(1%) 

0 

0 

0 

0 

1(1%) 

1(1%) 

0 

0 

0 

dus 

8 ( 13 %); 

7 (n%) 

15(15%) 

6(20%) 

9(7%) 

15(10%) 

11(28%) 

6(5%) 

17(9%) 

0 

1(6%) 

1(5%) 

Oliguria 

1(6%) 

4(6%) 

6 ( 6 %) 

1(3%) 

6(5%) 

7(4%) 

1(2%) 

8 ( 6 %) 

9(5%) 

0 

0 

0 

Jedema, including 
Ascites and 

6(17%) 

a 

12(18%) 

I 

18(18%) 

3 

2(7%) 

0 

1 14(10%) 

j I 

16(10%) 

I 

3 ( 7 %) 

0 

11(8%) 

2 

14(8%) 

2 

0 

0 

4(22%) 

I 

4(20%) 

1 

Pleural Fluid 

a 

1 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Gastrointestinal 
Symptoms e.x- | 
eluding anore.\ia, 
including 

20(57%) 

35(54%) 

55(54%) 

16(53%) 

00 

98(62%) 

12(30%) 

70(53%) 

83(46%), 

1(50%) 

12(67%) 

13(65%) 

indigestion 

1 

I 

2 

1 


16 

0 

0 

0 

I 

4 

5 

pain 

5 

9 

14 

I * 

15 

14 

3 

23 

26 

0 

I 

I 

cramps 

0 

I 

I 

0 

3 

3 

0 

4 

4 

! 0 

0 

' 0 

nausea 

4 

3 

7 

4 

5 

9 

3 

6 

9 

X 

0 

1 

vomiting 

13 

20 ! 

33 

8 

22 j 

30 

8 

24 

32 

0 

4 

4 

diarrhea 

3 

5 

8 - 

1 

4 

5 

3 

6 

9 

0 

0 

0 

constipation 

6 

19 

25 

7 

49 

56 

I 

32 

34 

0 

6 

6 

Voracious Ap- 
petite 

0 ; 

1(2%) 

1(1%) 

0 j 

2(2%) 

2(1%) 

0 

11(28%) 

1(1%) 

33(25%) 

1(1%) 

0 

0 

0 

Headache 

15(43%) 

16(25%) 

31(31%): 

10(33%) 

26(20%) 

36(23%) 

44(24%) 

0 

1(6%) 

1(5%) 

Vertigo and / or 
Fainting 

6(17%) 

11(17%) 

17(17%) 

i 

4(i3%)| 

16(12%) 

20(13%) 

7(17%) 

30(23%) 

37(21%) 

0 

1(6%) 

1(5%) 

Epilepsy or Con- 
vulsions 

2(6%) 

6(9%) 

8 ( 8 %) 

1(3%) 

2(2%) 

3(2%) 

0 

1(1%) 

1(1%) 

0 

0 

0 

Youthful Ap' j 
pearance ! 

2(6%) 

0 

2 (a%) 

0 

3(2%) 

3(2%) 

2(5%) 

5(4%) 

7(4%) 

0 

0 

0 


secondary hypothyroid phenomenon, but it should 
also be recalled that adrenalectomized animals and 
patients with Addison’s disease are extremely sensi- 
tive to low temperatures. The secondary deficiency 
of adrenal cortical function which undoubtedly oc- 
curs in Simmonds’ disease should be considered as a 
possible factor. Patients with anorexia nervosa sup- 
posedly do not have thyroid or adrenal deficiency, yet 
they occasionally suffer from cold intolerance, though 
less frequently than the patients in the other groups. 
Upon further statistical analysis it was found that 
patients with cold-intolerance did not disclose on the 
average lower basal metaboh'c rates, blood pressures, 
hemoglobin levels or red blood cell counts than the 
average figures for the entire groups. 

Associated diseases and miscellaneous symptoms. 


laneous symptoms are recorded which did not appear 
sufficiently important to be included in the extensive 
tables of case reports. 

Tuberculosis is of such common occurrence that 
one would expect to encounter it now and again even 
in as rare a malady as Simmonds' disease. However, 
that it should have been noted as either quiescent or 
active in 18 per cent of the verified cases is somewhat 
surprising. In a few of these it occurred in the pitui- 
tary body itself. The discrepancy between this inci- 
dence of 18 per cent and the minimal occurrence of 
tuberculosis in groups B and C as well as its complete 
absence in the 19 cases of anorexia nervosa is note- 
worthy. One might deduce from these findings that 
malnutrition alone does not render a patient more vul- 
nerable to tuberculosis. This conclusion is borne out 
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by the extreme rarity of tuberculosis as a complication 
of hyperthyroidism, a disease in which weight loss is 
conspicuous 

The incidence of syphilis does not vary markedly 
in groups A, B and C Here again actual gumma of the 
hypophysis has been reported in a few cases as the 
outstanding pathological finding The blood serum in 
46 cases in group A, 42 cases m group B and 41 cases 
in group C, was tested for syphilis by the Wasser- 
mann, Kahn or Hinton reaction The positive tests 
in these instances were 15 per cent in group A, 14 
per cent in group B and 12 per cent in group C The 
spinal fluid Wassermann was positive in 2 of 18 cases 
in group A, in i of 10 cases in group B and in i of 14 
cases in group C Therefore, syphihs of the central 
nervous system, as evidenced by positive spinal fluid 
tests, may be considered a negligible factor in all three 
groups The role of syphilis as a causative factor in 
Simmonds’ disease is not impressive '* 

The incidence of diabetes insipidus in groups A, B 
and C, namely i;, 10 and 9 per cent respectively, 
cannot be ignored since this disease itself is rare The 
important investigations of Ranson and co workers 
suggest that a lesion in the neural pathway from the 
supraopticus nucleus to the posterior pituitary, or a 
deficient production of the pars intermedia-postenor 
lobe antidiuretic hormone must be held responsible 
Probably this complication would occur even more 
frequently if the pathologic alterations causing Sim 
monds’ disease did not involve principally the ante- 
rior pituitary 

Apparently the water balance in Simmonds' dis 
ease can be upset in either direction, for oliguria has 
been noted occasionally 

The occurrence of edema in group A is note 
worthy, though it was reported less frequently in 
groups B and C A study of the correlated findings 
seems to exclude its cardiac or renal origin in most of 
the cases Perhaps the explanation is similar to that 
for hunger edema with lowered blood proteins which 
was suggested by Brugsch in discussing the paper of 
Zondek (r 56) Accumulation of fluid in the body cavi 
ties (ascites and pericardial or pleural effusion) may be 
merely an internal manifestation of this same condi 
tion Incidentally, these complications have been dis 
covered occasionally in myxedema as reported by 
Mussio Fournier (421), Heruler (422), Evans (423), 
ourselves (424), and Hanssen (425) 

Even when anorexia is excluded, the various gas 
tromtestinal symptoms occur with about equal fre- 
quency in all four groups, namely 54, 62, 46 and 65 
per cent respectively Further details are shown in 

A case somewhat suggestive of Simmonds disease but m 
which a normal BMR was found was reported by Falta jn 1915 


table 9 There is nothing characteristic about these 
symptoms, however, that would help in differential 
diagnosis Evidently they are associated with mah 
nutrition and asthenia of psychic, pituitary or adrenal 
origin On the whole, they are by no means as con' 
spicuous as in Addison's disease 

PHYSICAL TISDINGS 

Cachexia or emaaatiort The outstanding symp 
tom, emaciation, inspired the descriptive designation, 
‘hypophyseal cachexia ' Analysis of the reports shows 
that it was a striking characteristic in 65 per cent of 
the cases in the verified group, in 58 per cent of the 
cases typical clinically, and in 75 per cent of the cases 
recognized as anorexia nervosa. In group C, in which 
the diagnosis of Simmonds' disease was suggestive 
but some of the cardinal characteristics were absent, 
cachexia occurred m only 25 per cent of the cases This 
observation increases the doubt as to the correctness 
of the diagnosis of Simmonds' disease in many of the 
cases in group C although the postmortem findings in 
several of them were quite characteristic It is reason' 
able to assume that this disease, like most others, may 
occur in a^rying degrees of seventy and may at times 
display only a partial clinical picture The incidence 
of cachexia was statistically analyzed according to sex 
and no noteworthy difference wa*^ found in any of the 
groups A striking atrophy of the tissue of the but' 
tocks was noted m several of the cases m our senes in 
which the emaciation was advanced 

A careful study of 40 undernourished persons was 
published by Kerppola in 1939 (361) He found that 
one half of his group showed an increased glucose 
tolerance, relative lymphocytosis and low gastric acid' 
ity, one third showed a slightly small sella turcica, 
slight anemia and granulocytopenia, onc'fourth of 35 
females had menstrual disturbances, one'Cighth of the 
group had basal metabolic rates of —20% or under 
(we have included these y cases in group C) Kerp' 
pola concluded that only 5 of these 40 thin persons 
showed evidence of ‘pituitary weakness ' As rc' 
marked before, this study raises the question as to 
whether there may not be a mild form of Simmonds’ 
disease 

Aynoimt underweight (Table 10) The amount un' 
der ideal weight could be calculated only when the 
patient's age, sex, height, and weight were given m 
the case report The resulting calculations give a 
fairly accurate demonstration of the degree of under' 
nutrition The most extreme instance was reported 
by Mertz (178, case i), a verified case of Simmonds' 
disease in a male who was 47 5 kg (104 lb ) under' 
weight 

Premature senility (Sec table ii for classification of 
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Table IQ. Amount ukderweight from normal standards Table n. Loss or absence of axillary and / or pubic hair 


Group 

Cases in | 

Amount Underweight 

calculation j 
was possible 

Maximum^ 

1 

Minimum^ 

1 

Average 

A (loi typical, 
verified cases) 

32 (32%) * 

47 - 5 l:g. 

(104 Ib.) 

6.1 kg. 

(13 lb.) 

21.2 kg. 

(47 lb.) 

B (158 typical 
cases, not veri- 
fied) 

97 (61%) 

36.5 kg. 
(80 lb.) 

0 

20.7 kg. 
(46 lb.) 

C (180 sugges- 
tive cases) 

'■ 73 (41%) 

1 

37-6 kg. 

(83 lb.) 

I kg. 

(2 lb.) 

17.^ kg. 

(38 lb.) 

H (20 cases of 
anorexia nert'osa) 

19 (95%) 

26.8 kg. 

(79 lb.) 

10 kg. 

(22 lb.) 

20.7 kg, 
(46 lb.) 


cases in which definite mention of this symptom was 
made). Evidently premature ageing is more character- 
istic of organic disturbance, for it occurs in true Sim- 
monds’ disease with far greater frequency, especially 
in the male, than it does in the functional psychosis of 
anorexia nervosa. Thomson (355) has included strik- 
ing photographs of premature senility in a recent case 
report. 

Loss or absence of axillary and/or pubic hair. (See 
table 12 for classification of cases in which definite 
mention of these symptoms was made.) Again, this 
striking phenomenon is far more likely to occur in 
true Simmonds’ disease than in anorexia nervosa. It is 
probably due to the deficient secretion of the anterior 
pituitary gonadotropic hormone which results in sec- 
ondary gonadal insufficiency. No doubt ‘exceptions 
jrove the rule’; but it must be noted that such loss of 
lexual hair has been reported in anorexia nervosa, and 
:ontrariwise, overabundant body hair has been re- 
ported in cases of verified Simmonds’ disease, as in a 
:ase personally observed by the authors (125, case 2; 
[26, case i). Herrick (22) and Nicolle (415) insisted 
:hat loss of body hair is an important diagnostic sign. 

Naturally, uncomplicated cases of alopecia totalis 
cause no confusion in differential diagnosis. However, 
axillary and pubic hair may be lost in cases of hemo- 
siderosis with cirrhosis of the liver and spleen and in 
cases of secondary atrophy of the thyroid, adrenals 


Table 11. Frequency of premature senility 


Group 

Male 

Female 

Total 

A (loi typical, verified cases) 

46% 

45 % 

45 % 

B (158 typical cases, not veri- 
fied) , 

47 % 

26% 

30% 

C (180 suggestive cases) 

12% 

10% 

10% 

H (20 cases of anorexia 
nervosa) 

0 - 

6% 

5 % 


Group 

Males 

Females 

Total 

A (roi typical, verified cases) 

80% 

82% 

80% 

B (158 typical cases, not veri- 
fied) 

77 % 

53 % 

58% 

C (180 suggestive cases) 

43 % 

60% 

53 % 

H (20 cases of anorexia 
nervosa) 

0 

17% 

15% 


and gonads (426). Althausen and Kerr (427, 428) have 
called attention to the secondary sexual hypoplasia in 
cases of hemochromatosis. Their patients (all males) 
showed thinning of the beard so that shaving was re- 
quired less frequently, together with loss of hair from 
the axillae and chest and thinning of the pubic es- 
cutcheon so that it resembled the female type. 

Sheldon (131), like many others, agreed that an- 
orexia nervosa and the physical changes caused by 
famine may simulate the ‘clinical tableau’ of Sirfi- 
monds’ disease. In attempting to differentiate be- 
tween the functional and organic diseases, he stated 
that “an increased growth of hair has never been de- 
scribed in any of the case reports of Simmonds’ dis- 
ease, whereas it is frequent in anorexia nervosa’’ and 
has been reported as a result of widespread famine. 
Furthermore, he stated that hypertrichosis has a 
“teleological significance — to assist in preserving the 
body heat.’’ Though this hypothesis is most intri- 
guing, we must again point out that one of our own 
patients in whom the diagnosis was verified by au- 
topsy (125, case 2; 126, case i) displayed an over- 
abundance of downy body hair. 

Genital atrophy or infantilism. (See table 13 for 
classification of cases in which definite mention of 
these symptoms was made.) This truly objective find- 
ing occurs with about equal frequency in all groups. 
It is no doubt associated, as part of the same process 
consequent to gonadal deficiency, with amenorrhea, 
loss of libido and potency, loss of sexual hair, and pre- 
mature senility. Its apparently greater frequency in 
males is probably explained by external obviousness. 
However, absence of atrophy does not necessarily 


Table 13. Genital atrophy or infantilism 


Group 

Male 

Female 

Total 

A (101 typical, verified cases) 

60% 

41% 

49% 

B (158 typical cases, not veri- 
fied) 

60% 

23% 

34 % 

C (180 suggestive cases) 

38% 

39 % 

37 % 

H (20 cases of anorexia 
nen’Dsa) 

0 

44% 

40% 


February, 194a 


SIMMONDS' DISEASE 


77 


preclude deficient function Furthermore, even a se- 
vere degree of genital atrophy (and more or less loss 
of sexual hair and premature senility) may occur as a 
result of almost any wasting disease For example, 
Bauer (429) reported these findings in a case of chronic 
sprue, but he ascribed them to a secondary pituitary 
deficiency and commented on the resemblance of the 
clinical picture in his case to Simmonds’ disease. A 
stnking discrepancy was, however, an elevated basal 
metabolic rate 

Blood pressure Study of table 14 reveals that some 
of the patients m groups A, B and C had mild hyper^ 
tension On the other hand, some patients m all three 
groups had severe hypotension, almost as low as m 
grave cases of Addison's disease However, the aver^ 
age systolic blood pressure in these groups was not 
conspicuously different from that occasionally found 
in normal or slightly asthenic individuals “ 

A detailed statistical analysis reveals that a systolic 
pressure under 90 mm, Hg was found m 38 per cent 
of the cases in group A, in 44 per cent of the cases in 


Table 14 Blood pressure 


Group 


Cases in 
which data 
v-erc given 

Max 

Mm 

Av 




Values 

m mm 

Hg 

A (lox typical, 

Systolic 


160 

50 

96 

verified cases) 

Diastolic 

*1 (47%) 

100 

40 

61 

B (158 typical 

Systolic 

■51 (77%) 

142 

60 

9 * 

cases, not verified Diastolic 

98 (61%) 

100 

0 

6t 

C (tSo sugges 

Systolic 

■31 (73%) 

160 

5 ? 

98 

tive cases) 

Diastolic 

■00 (56%) 

110 

0 

65 

H (20 Cases of 

Systolic 

10 (100%) 

108 

72 

89 

anorexia net\ osa) Diastolic 

JO (100%) 

82 

40 



group B, in 27 per cent of the cases m group C and in 
50 per cent of the cases in group H In summary one is 
forced to conclude that the hypotension in these cases 
IS concomitant merely with the malnutrition, and is 
not nearly as marked as in Addison's disease. 

Additional interesting physical 
findings not considered of sufficient 
importance to be included in the tables 
are given below. 

Interference with growth (height) The height of 4a adults 
in group A was recorded Only one of these was under 4 
met, 10 inches In group B, 8 out of 99 adults, and in group 
C 9 of 88 adults were below this height It seems reason' 
abm to assume that m these patients the anterior pituitary 
deficiency began m childhood and therefore a degree of 
dwarfism resulted But, as mentioned in the discussion of 

'‘^hellong (514, 313, 406) has emphasized that the drop In 
blood pressure with change of posture and also follovnng «er 
CISC 15 marked in Siromonds' disease However, since this tendency 
to postural hyf^tension may occur in other states, including mal 
nutrition, it 13 hardly specific for Simmonds disease 


Table 15 Frequency of occurrence of dry skin, loss op non' 

SEXUAL HAIR, DECAY OR LOSS OP TEETH 


Group 

Dry 

Skin 

Loss of Hair 
ofE> ebrows, 
Scalp, Beard 

Decay or 
Loss of Teeth 

A (loi typical, ven- 
Bed cases) 

« (54%) 

5 ^ (50%) 

45 (45%) 

B (158 typical cases, 
not venned) 

8 ^ ( 5 ^%) 

56 (35%) 

33 ( 51 %) 

C (t8o suggestiv c cases) 
cases) 

87 (37%) 

70 (39%) 

34 (^ 9 %) 

H (ao cases of anorexia 
nervosa) 

S ( 55 %) 

■ (5%) 

5 (■■)%) 


age, true Simmonds' disease is a disease of adult life and 
only occasionally arises before puberty Therefore dwarf' 
ism is a rare phenomenon The anterior pituitary defi- 
ciency of childhood, ‘hypophyseal infantilism,’ which is 
charactented by retardation of growth and sexual in- 
fantiUsm without adiposity, is by no means uncommon 
and never proceeds to a fatal termination unless caused by 
a tumor Oddly enough, 2 girls aged 15 and j6 years re- 
spcctively, who were considered as having anorexia 
nervosa, were less than 4 feet, 8 inches m height 

Dry sf^m Loss of non^scxual hdir Decay or loss of teeth 
(Sec table 1 5 for classification of cases m which specific 
mention of these symptoms was made ) Dryness of the 
skin is attributable either to secondary hypothyroidism or 
to inanition Loss of nonsexual hair, dental canes and occa- 
sional loss of teeth are probably of trophic ongm, yet it is 
a cunous circumstance that these changes have rarely 
been reported in anorexia nervosa m which malnutrition is 
equally pronounced 

Pulse In 9 of the 42 cases (21 %) of group A m which 
the pulse rate was mentioned, a definite bradycardia of 
60 beats per minute or less was noted The same was ob- 
served m 25 of 60 cases in group B (42%), and in 5 of 16 
cases (31%) in group H For some reason bradycardia of 
this degree was exceptional in group C (8% of 47 cases) 
The slow pulse rate may be related to the lowered basal 
metabolic rate, but since the latter is so consistently low, 
It IS surprising that bradycardia does not occur more fre- 
quently May, in discussing a paper on ‘anorexic mentalc' 
by Mollaret and Peron {430), stated that bradycardia did 
not occur m this condition and that its presence favored 
a diagnosis of Simmonds' disease Our statistics do not 
bear out this observation (see section on differential diag* 
nosis) 

temperature A markedly subnormal temperature 
(35 5*^ or 96®F or under) was noted in 13 of 37 cases 
(35%) of group A, in 8 of 57 cases (14%) of group B, 
in 4 of 29 cases (14%) of group C, and in 2 of 15 cases 
(^3%) of group H This obvious discrepancy forces one 
to assume that marked hypothermia in a patient who has 
cachexia, asthenia, loss of sexual function and a lowered 
ba^l metabolism, suggests the diagnosis of Simmonds’ dis 

u Nicolle (415) stated that loss of body hair and loss of teeth 
have never been seen m aorexia nervosa. Use of the word 
newT seems an exaggeration 
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case rather than that of anorexia nervosa. Here also, it is 
somewhat surprising that a low temperature is not en- 
countered more frequently, especially in groufis A and B 
in which the basal metabolic rates are consistently low. 

Pigmentation In less than one-third of the verified cases 
iM%) some degree of pigmentation, varying in intensity 
from yellow to brown, was mentioned It was less fre- 
quent in the other groups. This pigmentation may be 


Table i6 Basal metabolic rate 


Group 

Cases m 
which data 
were given 

Max. 

Min. 

Av. 

A (101 typical, 
verified cases) 

41 (41%) 

-17% 

-51% 

-33% 

5(156 typical cases, 
not verified 

121 (72%) 

-20% 

-67% 

-35% 

C (180 suggestive 
cases) 

no (61%) 

+40% 

-52% 

-18% 

H (20 cases of 
anorexia nervosa) 

20 (100%) 

-14% 

-51% 

-29% 


ascribed to adrenal involvement (in view of the pro- 
nounced pigmentation seen in Addison’s disease) and 
perhaps the same explanation may be given for its occur- 
rence in many cases of outright myxedema. However, that 
the characteristic pigmentation of Addison's disease is 
due directly to suprarenal deficiency has never been 
proved On the contrary, it does not vanish, as a rule, 
upon administration of either the cortical or medullary 
adrenal hormone. Zondek’s finding of a pigmentary factor 
in the pars intermedia which acts on the melanophores of 
the skin is intriguing in this connection, but it seems pre- 
mature to ascribe the pigmentation occasionally seen in 
Sunmonds' disease directly to the hypophysis. Berkman 
(431), in describing the clinical findings in 117 cases of 
anorexia nervosa, mentioned that brownish discoloration 
of the skin was noted in la cases 

Pallor was mentioned in 48 per cent of the cases in 
group A, in 23 per cent of the cases in group B, and in 23 
per cent of the cases in group C In the cases of anorexia 
nervosa no pallor was noted 

Goiter was exceedingly rare in all groups. This is not 
surprising inasmuch as secondary atrophy rather than 
overgrowth of the thyroid would be expected. 

Atrophy of the breasts. Probably the general body 
emaciation so overshadowed the condition of the mam- 
mary glands that their atrophy was accepted as part of 
the tissue-wasting process Yet mammary atrophy, as 
distinguished from mere loss of fat in the breast, would be 
expected as part of the loss of sexual function. It was 
mentioned specifically in only 23 per cent of the 65 
females in group A, in 8 per cent of the 128 females in 
group B, in 11 pet cent of the 131 females m group C, and 
in only one instance in the 18 cases of thin women diag- 
nosed as anorexia nervosa. 


Laboratory Findings 

Basal metabolic rate. From the perusal of table 16 it 
IS obvious that a markedly low basal metabolic rate 
characterizes both the verified and the unverified 
cases of Simmonds' disease as well as those frankly 
recognized as anorexia nervosa. The lowest levels 
reached in groups A, B and H (-51%, -67%, and 
~ 5 i%) ate quite as low as those encountered in 
severe myxedema. One is tempted to postulate that a 
deficiency of the thyrotropic fraction from the ante- 
rior pituitary is responsible for the low rate, but 
against such an assumption is the failure to affect 
clinical improvement in the majority of these patients 
by the administration of thyroid substance in either 
true Simmonds’ disease or anorexia nervosa. More 
likely, then, is the conception that the lowered me- 
tabolism is a result of malnutrition. 

Fasting blood sugar. (Table 17). In addition to the 
foregoing data, further analysis discloses that in 43 
per cent of the 42 cases in group A a fasting blood 
sugar of 60 mg.% or under was reported whereas only 
14 per cent of the 96 cases in group B, 7 per cent of the 
83 cases in group C, and 21 per cent of the 14 cases in 
group H showed comparably low values. The pres- 
ence of fasting hypoglycemia, together with the four 
cardinal characteristics (emaciation, asthenia, low 
basal metabolic rate and loss of sexual function), is 
therefore suggestive of true Simmonds’ disease. 


Table 17 Fasting blood sugar 


Group 

Cases in 
which data 
were given 

Max 

Min 

Av 



Values in mg % 


A (loi typical, 
verified cases) 

42 (42%) 

114 

24 

66 

B (158 typical cases, 
unverified) 

96 (61%) 

138 

36 

79 

C (180 suggestive 
cases) 

83 (46%) 

153 

35 

82 

H (20 cases of 
anorexia nervosa) 

14 (70%) 

134 

26 

73 


Glucose tolerance tests. Glucose tolerance tests were 
reported m 21 of the 101 verified cases (21%). Of 
these 8 were interpreted as normal, 2 as diabetic in 
type and ii, or 65 per cent, as ’flat’ (showing in- 
creased tolerance). 

In group B, glucose tolerance tests were reported in 
59 of 158 cases (37%). Of these 17 were interpreted 
as normal, ii were considered to show mild or frank 
diabetic tendencies and 21 showed the opposite state 
of increased tolerance as exemplified by a flat curve. 
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Ten others at some point'dunng the test reached a 
definitely hypoglycemic level In other words, nor- 
mahty, diabetic tendency, increased tolerance, and an 
occasional hypoglycemic level were fairly evenly dis- 
tributed 

Glucose tolerance tests were reported m 47 of the 
180 suggestive cases (26%). A study of these tests 
showed a spread siimlar to that found in the previous 
group 

In 12 of the 20 cases of anorexia nervosa (60%) glu- 
cose tolerance tests were recorded In 6 cases of the 
12 (50%) the tolerance for glucose was increased 
However, this number may be too small to have any 
significance. 

Sensitivity to insulin was rarely mentioned (group 
A, 7%, group B, 8%, group C, 4%, and group H. 
0%). Hypoglycemic coma occurred m 5 per cent of 
the verified cases and only once in group G, it was not 
mentioned in groups B and H. In view of the Houssay 
and Biasotti experiments on dogs (432) and the hkeli- 


TaBLE 18 HEMOCtOBlN RED BLOOD CELL COUNTS EOSINOPHILES 



Group A 
(101 
typical, 
verified 
cases) 

Group B 
(158 
typical 
cases, 
unverified) 
unverified 

Croup C 
(180 

suggestive 

cases) 

cases) 

Group H 
(20 cases 
(20 cases 

1 nervosa) 

1 nervosa) 

Hemoglobin 
Cases m which 
data were 
given 

Values 

Maximum 

Minimum 

Average 

17(56%) 

101% 

1 40% 
t 65% 

68(43%) 

JOJ% 

35% 

76% 

T (39%) 1 

110% 1 
21% 
74% 

10(50%) 

105% 

52% 

82% 

Red Blood Cells 
Cases in which 
data were 
given 
Values/cu 
mm 

Maximum 

Minimum 

Average 

55 (58%) 

5.600.000 
2,000,000 

3.710.000 

73(46%) 

5.800.000 

1.500.000 
3,980,000' 

74 (41%) 

5,600,000 

739,000 

3,800,000' 

9(45%) 

5.190.000 
3,000,000 

4.150.000 

Eosmophiles 
Cases m which 
data were 
given 

Values 

Maximum 

Minimum 

Average 

41 (41%) 

4°% 

6 3% 

1 

46 (19%) 

32% 

° 6 % 

59 (33%) 

30% 

0 

4 3% 

9(45%) 

2% 

0 

0 6% 


hood that a contrainsular or diabetogenic hormone is 
elaborated in the anterior pituitary, it is interesting 
to note that frank diabetes melhtus has been reported 
in but one case of verified Simmonds' disease Theo- 
retically this observation would harmonize with the 


concept that deficient anterior pituitary function 
leads to hypoglycemia rather than hyperglycemia and 
It is borne out further by the fact that definite hypo- 
glycemic coma was reported in 4 cases 

In addition to these data, which 
constitute the laboratory investiga- 
tions listed in the tables, other 
interesting information collected 
from the 615 case protocols is ap- 
pended hereto. 


Table 19 Gastric acidity 


Group 

. Cases in 
\xhich <iU3 
are E>vcn 

Ach) lu 

Achlor* 

: h)<jria 

Lovk 

free 

aciJ 

Norm il 
N(?rmal 

Hyper 

actiiicy 

A (lOt (ypical 
verified caKs) 

ao 

i 

7 

7 

a 

. 

B(tsS typical 
cavs unveTificd) 

S8 (a4'''c) 1 

1 

1 

It 

5 

14 

3 

C(t8osu(;gc5tivc 

cases) 


6 

<S 

7 

* xa 

a 

H (}0 cases of 
anorexia ncr\OM) 

3 ( 10 ‘^c) 

Q 

( 

0 

* : 

0 


Hemoglobm, red blood cells and cosmophiles (Table 18) 
Even though severe anemia is not characteristic of verified 
Simmonds' disease, the degree of anemia in group A was 
greater than that in groups B, C and especially H.'* 

It IS interesting to note that the average percentage of 
cosmophiles is definitely above the normal level in group 

In this connection v.c call attention to the case reported by 
Anna Pettersson (77) under the designation ‘Hypoglycemia ’ 
The patient was a woman aged 33. 26 lb underweight, with a 
systolic blood pressure of 90 mm Hg She had been amenorrheic 
for 6 years following her last pregnancy which had been com- 
plicate by hemorrhage ISheeban (386, 416, 114) and Sheehan 
and Murdoch (287, 289, 290) have noted pituitary damage m 
several instances in W'hich death followed herrorrhage at parturi- 
tion J Pettersson ‘s patient was first seen in hypoglycciric shock 
with a bicxxl sugar of 25 mg % It was noted that she had lost 
considerable body hair as well as several teeth and that her nails 
were bnttle and her skin was dry At autopsy the pituitary was 
desenbed as ’small' (no microscopic report was given), the ovaries 
’ small and the islets of Langerhans 
opinion this was probably a case 

Koueston (433) refers to Wilder (434) as having observed at- 
tacks of spontaneous hypoglycemia m Simmonds' disease, but a 
perusal of Wilder s paper reveals that his two patients w'ere obese 
rather than cachectic and had menstruated normally Certainly, 
they were not cases of Simmonds’ disease Wilder reported them 
as examples of a new syndrorre, 'hypophyseal spontaneous hypo 
glycemia ' 

In this connection certain experimental work is pertinent. 
Corkill, Marks and White (435) reported insulin sensitivity 
following hypophysectomy m rabbits, and Mahoney (436) re- 
ported hypoglycemia following removal of the pituitary in dogs 
** Snapper, et al (352) reported several patients who showed 
some of the characteristics of Simmonds* disease such as loss of 
weight and sexual hair, m whom achlorhydna and pronounced 
anemia and even combined system disease developed subse- 
quently They believed the pituitary was initially responsible for 
the subsequent course Van Bogaert (285) presented 2 patients 
with similar neurological lesions but without hyperchromic ane- 
mia The gastric acidity in one of these patients was normal He 
called the condition ‘pituitary pseudo tabes ' 
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A, whereas this is not the case in groups B and C, and 
emphatically not in group H. In 21 of the 41 cases (51%) 
in group A, eosinophilia of 5 per cent or over was noted, 
and in 9 of these the percentage was 10 to 40. It is diffi- 
cult to appraise the significance of such an eosinophiUa, 
especially since the same abnormah’ty has been noted in 
the opposite pituitary state, acromegaly. 

Gastric acidity. (Table 19). In about one-fifth of the 
verified cases gastric acidity was determined, and in 8y 
per cent of these either achyh'a, achlorhydria or low free 
acid was found. The same phenomenon was noted in 


and 5:5 per cent of those in group H. All roentgenograms 
in group H were considered normal. However, in 18 of the 
42 cases in group A(4^%), inai of the 96 cases in groupB 
(22%) and in 18 of the 75 cases in group C (24%) enlarge- 
ment, destruction, or calcification of the sella was evi- 
dent. This finding would lead to the suspicion that a 
tumor,=‘ a cyst or a chronic infectious process is the 
underlying pathologic lesion in these cases. Such a condi- 
tion, therefore, in an emaciated asthenic patient who has 
lost sexual function and has a low metabolic rate would be 
strong evidence in favor of true Simmonds’ disease. 


Table 10 . Course or disease and response to treatment 


Number of patients 


Group 

Dead 

Unimproved 

Slightly 

improved 

Temporarily 

rarily 

improved 

Improved 

Much 

improved 

Spon- 

taneously 

improved 

A (loi typical, verified cases) 

B {158 typical cases, unverified) 
C (180 suggestive cases) 

H (20 cases of anorexia nervosa) 

98 (97%) 

8 (5%) 

36 (20%) 

I ( 5 %) 

28 (28%) 

16 (10%) 

15 ( 8%) 

3 (U%) 

4 (4%) 

19 (ia%) 

23 (13%) 

0 

20 (20%) 

9 ( 6 %) 

8 (4%) 

0 

5 (5%) 

7 ? (47%) 

59 (33%) 

9 (45%) 

I (i%) 

21 (13%) 

18 (10%) 

8 (40%) 

3 (2%) 

2 (1%) 

0 


groups B and C, but in only 55 and 58 per cent respec- 
tively. Comment is withheld regarding group H since 
gastric acidity was determined in only 2 of the 20 cases. 
However, Berkman (431) in reporting the clinical findings 
in 117 case of anorexia nervosa mentioned achlorhydria in 
II cases and a tendency to hypoacidity in the group as a 
whole. As has been stated, Snapper et al. (352) have ad- 
vanced the interesting idea that achylia may result from 
v.ofunction of the anterior pituitary and that it may 
lead to pernicious anemia or even to combined sys- 
mn disease. 

Plasma cholesterol. Although no sweeping conclusions 
can be drawn from the small number of cases in which 
the plasma cholesterol was determined, it is nonetheless 
interesting that the average level was slightly above 
normal in groups A and C, namely 234 mg.% and 
238 mg.% respectively. The highest level attained was in 
a verified female case, namely 560 mg.%. No comparison 
can be made with anorexia nervosa as the plasma cho- 
lesterol was determined in only one case. A high blood 
cholesterol may be attributed to secondary hypothyroid- 
ism. 

Other laboratory findings. The rather scanty data on 
nitrogen partition (non-protein nitrogen, blood urea 
nitrogen, uric acid, urea, creatinine, and blood proteins) 
disclosed no noteworthy abnormalities. A similar state- 
ment can be rdade concerning the fragmentary reporte of 
blood sodium chloride,’® chlorides, sodium, potassium, 
calcium, phosphorus and carbon dioxide combining power, 
as well as electrocardiograms.*® 

Sella turcica. Roentgenograms of the sella turcica were 
obtained in 42 per cent of the cases in group A, 61 p^ 
cent of those in group B, 42 per cent of those in group 

Mzysx (95) reported a lowered sodium chloride in 5 out of 
8 cases. , , . j- 

Sheehan statea that low voltage in the electrocardio- 
gram is a frequent fading in Simmonds' disease. 


COURSE 

Reaction to treatment. (Table 20). Naturally, the 
outlook for the effectiveness of any therapeutic en- 
deavors would be most unfavorable if the verdict de- 
pended on the results of treatment in the 101 patients 
of group A, since nearly all of them died.** The dura- 
tion of life may have been prolonged somewhat in a 
few of these patients by glandular therapy, but in 
many of them it was of no help whatever. Many vari- 
eties of pituitary preparations of the whole gland or of 
the anterior lobe only were tried, both orally and 
hypodermically. Thyroid substance, thyroxin, adre- 
nal, ovarian and testicular extracts, gonadotropins 
and insulin were used. Whereas these hormones al- 
most never prevented a fatal outcome in the group of 
loi verified cases, they produced astounding improve- 
ment in 60% of comparable cases in group B. 

The argument may be advanced that Simmonds’ 
disease may vary in severity, that possibly a fortu- 
nately potent batch of gland extract may have been 
available or that the dosage may have been large and 
the treatment more persistent in some of the cases in 
which favorable responses were noted. However, 


^ Horrax ( 22 ) stated that symptoms of Simmonds' disease are 
jquently noted in neurosurgical clinics and interpreted as due 
the pressure of pituitary adenomata; following removal of the 
enomata marked improvement may occur. A patient of De- 
[artel and Guillaume (206) showed marked improvement after 
rgical drainage of a ‘cholesteatomatovs pseudo-cyst' of the 

cases of grmip A, in all of which pituitary destruction 
some form was verified by autopsy or operation, failure to im- 
•ove under treatment was not surprising in wew of 5mah s 
aservation ( 22 ) that pituitary tissue never regOTcrates. This 
atment apparently did not ukc into account the hyperplasia 
r pregnancy, of castration or of the menopause. 
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close scrutiny shows no noteworthy difference m 
either the endocrine preparations used or the manner 
of their administration in the two groups Therefore 
some of the improvement which undoubtedly took 
place may conceivably be ascribed to unintentional 
psychotherapy, to spontaneous resumption of pitui- 
tary activity or to coincidence Yet, however con- 
servative or skeptical one may be, a careful reading of 
many of the protocols forces one to believe that in 
some cases specific pituitary therapy must be given 
credit for the extraordinary improvement which oc- 
curred The results with any one product were not 
consistent, but improvement from treatment occa- 
sionally seemed most convincing In this connection 
one IS reminded of the occasional benefits obtained by 
pancreatic therapy in the treatment of diabetes mel- 
litus prior to the discovery of insulin 

However, failure to improve under treatment and 
even death do not establish a diagnosis of Simmonds 
disease, as illustrated by the two striking cases pub- 
lished respectively by Richardson (119, case 3), and 
Osgood (130) Although they were typical of Sim- 
monds' disease in symptomatology and in physical and 
laboratory findings, and the chnical courses ended in 
death, normal pituitary bodies were found at autopsy 
in both cases Because of the normal pathological find- 
ings, Richardson considered his case as one of anorexia 
nervosa Osgood called attention to the voracious ap- 
petite of his patient throughout most of the course of 
the disease During a long period of hospitalization, 
she consumed 3000 calories daily although no diarrhea, 
fever or elevated basal metabolic rate which might ac 
count for her progressive emaciation occurred This 
course would seem to exclude 3 diagnosis of anorexia 
nervosa, and the cause for the patient's emaciation and 
death remained a mystery 

Thus, again the question is raised whether severe 
disturbances of hormonic chemistry cannot occur in 
the absence of demonstrable histopathology Bauer 
(429) inclined to such an interpretation as the expla- 
nation for Osgood’s case, he believed that pituitary 
deficiency may exist without microscopic evidence 
One does not hesitate to diagnose Cushing's disease 
or diabetes mellitus clinically, even though subse- 
quent autopsy fails to reveal a lesion of the hypophy- 
sis, adrenals or islets of Langerhans 

ETIOLOGY, PATHQGEUY, PATHOGENESIS 

In 1910 Crowe, Cushing and Homans (437) re 
ported the production of cachexia in puppies conse- 
quent to total (?) hypophysectomy Emaciation de- 
developed within 3 weeks In 1927 Smith (438) pre- 
sented convincing experimental evidence that com- 
plete removal of the hypophysis in rats resulted in 
cachexia in the adults, in failure to grow in the young, 
in atrophy of the sex glands with loss of sexual func- 


tion, in atrophy of the thyroid, parathyroid and 
adrenal cortex, in early senility, in general loss of tone 
and in splanchnomicria These striking changes were 
noticeable 15 days after removal of the pituitary and 
reached their maximum 30 days after the operation 
The damage could be rectified within a few days by 
daily pituitary transplants, thus growth was re- 
sumed and sexual function restored Evans, Meyer, 
Pencharz and Simpson (439) were able to rectify the 
cachexia and to repair the adrenal damage of hypoph- 
yscctomized rats by injections of their anterior- 
pituitary growth hormone Houssay (440) found that 
hypophysectomy in dogs lowered the basal metabolic 
rate 

The status of these hypophysectomized animals 
simulates closely the chnical picture of Simmonds' dis- 
ease Deficiency of the growth stimulating hormone 
would account for cachexia and splanchnomicria, lack 
of the gonadotropic hormones would seem responsible 
for amenorrhea, frigidity, impotence, atrophy of the 
genitalia, loss of sexual hair, and premature senility, 
insufficiency of the adrenotropic fraction could pro 
duce secondary atrophy of the adrenal cortex with 
consequent asthenia, hypotension, hypoglycemia, oc- 
casional pigmentation, some of the gastro-intcstinal 
symptoms, and probably the lethal outcome, lack of 
thyrotropic hormone may be responsible for low 
basal metabolic rate, cold intolerance, dryness of the 
skin, bradycardia and hypothermia, lastly, lack of the 
diabetogenic or contrainsular hormone could be a 
factor in causing hypoglycemia 

Although we regard these interpretations as satis- 
factory and m agreement with modern experimental 
investigations, for the sake of completeness mention is 
made here of other conceptions In 1926 Urechia and 
Elekes (315) questioned the pituitary origin of Sim- 
monds’ disease and stated that the primary seat of the 
disease was in the tuber cincreum Accordingly they 
named the disease ‘cachexie tuberienne Roussy 
and Mosinger (441) espoused a similar interpretation 
and stated definitely that cachectic states could re- 
sult from lesions in the hypothalamus The same 
conception was advocated by Mogilnitzky (174) and 
Mannesco and Parhon (187) Bailey and Bremer in 
1922 (442) produced cachexia in two dogs and testicu- 
lar degeneration in one of them by injury to the tuber 
cinereum, the pituitaries were later found to be 
normal microscopically 

These authors noted that ecoaciation occasionally ac- 
companies general paresis, catatonia schizophrenia and tabes, and 
conduded therefore that severe ■weight loss might he of cerebral 
origin They believed that the nodes in the tuber cinereum arc 
sensitive to infections and intoxications and can control tempera 
turc and tissue metabolism, and that lesions of these nodes might 
cause emaciation They presented microscopic sections from cases 
of diabetes and general paresis showng infiltration around these 
nodes and stated that in senile cachexia marked alterations OC' 
curred in the pen\ entncular and supraopticus nuclei 
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In recent years the interest in hypophyseahhypo' 
thalamic interrelationships, which have been espe^ 
cially emphasized by Cushing (443), Fisher, Ingram 
and Ranson (444), and others, has increased. Kylin 
(132) suggested that a disturbance of any part of the 
pituitary-hypothalamus unit’ might be responsible 
for Simmonds’ disease. This reminds one of Biedl’s 
hypothesis (referred to by Solis-Cohen and Weiss 
(445) seductive”) that diabetes insipidus and 
dystrophia adiposogenitalis may be caused by: a), a 
lesion of the hypophysis producing deficient incre- 
tions; b) a lesion obstructing the neural pathways to 
the hypothalamus and preventing the pituitary hor- 
mones from energizing the genito-trophic centers of 
the tuber cinereum; or c), normal secretion and 
normal pathways but disease of the 'hypothalamic 
centers which therefore would be unable to respond 
to the customary stimuli. This hypothesis straddles 
the pituitary stalk with one foot in the sella turcica 
and the other in the hypothalamus; it affords a plat- 
form broad enough for all parties to the controversy 
and seems almost too plausible to be true. 

The conception of Falta (17, 133, 18, 19) as well 
as of Claude and Gougerot (14, 15, 16) that a simul- 
taneous fibrosis involves several of the ductless glands 
seems untenable in the light of our present knowledge. 

We have referred previously to perplexing cases, 
uch as the one reported by Osgood (130), which 
i^ere characteristic clinically but in which normal 
lituitaries were disclosed at autopsy. One is tempted 
0 accept the suggestion of some writers that in 
hese cases the pituitary is functionally rather than 
rganically impaired and thus fails to stimulate the 
byroid, sex and adrenal glands. 

In many diseases, such as hyperthyroidism, adrenal 
ortical disease and Laurence-Moon-Biedl syndrome, 
the recognition of minor, abortive, atypical or partial 
Tormes fruste’ has been considered proper, and such 
have' also been described for Simmonds’ disease. 
Zondek and Koehler (82) wrote of transient func- 
tional deficiency of the anterior lobe with moderate 
thinness. Von Bergmann (85) used the term, "hypo- 
physeal wasting (Magersucht)’ to describe milder 
cases in which the pituitary might be intact but 
functionally deficient. He believed that the term, 
‘hypophyseal cachexia,’ should be reserved for the 
fatal cases in which the pituitary was destroyed. 
Wahlberg (104) coined the eponym, asthenia gravis 
hypophyseogenea,’ for mild, reversible cases. Schiip- 
bach (276) referred to a mild functional form of the 
disease which improved under therapy, and a similar 
conception was introduced by Mainzer ( 3 ? 3 ) under 
the expression, ‘minor endocrinology, as distinct 
from fully developed clinical pictures. Hicks (262) 
called the milder cases ‘anterior pituitary dystrophy. 


Although theoretically one must concede that 
such partial or functional forms of the disease may 
occur, examination will disclose that they are usually 
found in young unmarried girls and are more likely 
instances of anorexia nervosa. However, Sheldon 
(446, 1 31) suggested pituitary abnormality as a factor 
in anorexia nervosa. He wrote. of a pituitary ‘blackout’ 
of psychological origin on a background of endocrine 
infantility and termed this ‘functional Simmonds’ 
disease.’ In his second paper he elaborated this hy- 
pothesis, and in emphasizing the almost exact paral- 
lelism clinically between true Simmonds’ disease, 
anorexia nervosa and starvation, he hypothesized the 
existence of a similar central hypothalamic mecha- 
nism which inhibits anterior pituitary activity in all 
three conditions. The only differences he conceded 
were that in Simmonds’ disease actual destruction of 
anterior pituitary cells takes place, m starvation an 
adjustment of the pituitary activity to a lowered 
level of existence occurs, and in anorexia nervosa a 
‘psychologic brake’ is exerted on pituitary function. 
These ideas seem somewhat fanciful; and yet, we 
recognize the occurrence of acute exophthalmic goiter 
consequent to emotional shock, fright or grief, and 
of temporary suppression of the menses for similar 
reasons. Schur and Medvei (350) discussed the psy- 
chologic causation of endocrine dysfunction in 5 
cases of anorexia nervosa. 

The original conception of Gull that the disease 
known as anorexia nervosa arises from ‘a morbid 
mental state’ which manifests itself in a repulsion for 
food, has become traditional. As a result the other 
characteristics of the clinical picture develop. These 
include progressive loss of weight, weakness, amenor- 
rhea and low basal metabolic rate. The amenorrhea is 
regarded as a more or less inevitable effect of starva- 
tion. In this connection one is reminded of the 
‘starvation amenorrhea’ reported in central Europe 
during the war of 1914 to 1918. Sheldon (131) took 
issue with this conception, maintaining that “in be- 
tween one- third and one-half of the cases” the 
amenorrhea “arises at either the same time as the 
anorexia or even before it, and cannot possibly be 
attributed to starvation.” He introduced the term 
‘amenorrhea nervosa.’ 

It is equally disconcerting to account for the com- 
plete absence of any clinical evidence of deranged 
pituitary function in cases in which autopsy reveals 
destruction of the pituitary body. Several such cases 
are recorded in group E. Occasionally the neuro- 
surgeon is called upon to remove a pituitary tumor in 
order to prevent blindness; and some of these patients 
exhibit no endocrine abnormalities. Why the same 
pathologic lesion produces glandular upheaval in 
one case and little or no sign of interference with 
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function m another remains a puzzle Interesting in 
this connection is a strange case of Sheehan (586) — 
that of a woman who died during her twelfth preg' 
nancy and in whom a shriveled, fibrotic pituitary 
was found at autopsy. Her extraordinary fertility 
and the lack of any evidence of Simmonds' disease 
are difficult to explain unless perhaps some aberrant 
hypophyseal tissue carried on normal pituitary func- 
tion 

Reference should be made here to six cases in 
group F (388, 155, 390, 7S-79. 39. 393) which the 
pit^itaries were normal at autopsy but definite 
pathology was encountered in close proximity to the 
anterior lobe Since all of these cases were typical 
clinically of Simmonds' disease, interference with the 
function of the adenohypophysis is conceivable ah 
though no cellular changes were found Such a sup' 
position seems tenable when one reflects on the 
int;mate neural connections which link the hy^ 
pophysis and hypothalamus (as previously discussed) 


DIFFERENTIAL DIAGNOSIS 

Since the outstanding characteristic of Simmonds' 
disease is marked loss of weight, one must first exclude 
the more customary causes of emaciation* such as tu' 
berculosis,-® severe hyperthyroidism, pellagra, sprue, 
and metastatic malignancy ^ These conditions are 
readily differentiated as a lowered basal metabolic 
rate is not found in any of them The natural shriveh 
ing of old age can hardly be confused with hypo- 
physeal cachexia even though a subsequent autopsy 
may disclose visceromicna and generalized atrophy of 
the ductless glands including the pituitary (450) 
Occasionally Addison’s disease may present a 
problem m differential diagnosis as some of the pa' 
tients with this primary adrenal disturbance arc 


** In this regard Mclchiorma and Moore (447) have recently 
recorded finding pituitary tissue in the pharynx in 51 of 54 con* 
secutue autopsies at the New York Hospital 

Heidkamp (448) reported the case of a boy aged ij who died 
tuberculosis invohing the cervical glands and 
the skin, with a cold abscess on the wall of the chest and puP 
monary ^vitation Autopsy disclosed that a tuberculoma re 
placed the hypophysis However, the emaciation seemed adc' 
quately accounted for by generaUted tuberculosis especially as 
the other features of Simmonds’ disease were absent A similar 
Mse in a weak and emaciated 13 year-old girl was report^ by 
j f (394) She had been scrofulous from her first year of 

lire Autopsy disclosed that her pituitary was largely replaced 
by tuberculous granulation tissue 
** In the older literature, syphilis especially when it involves 
me central nervous system, is mentioned as a cause of cachexia. 
However, modem therapy has practically eliminated this con- 
dition As examples of cachexia resulting in part at least from 
vomiting consequent to increased intracranial pressure, two cases 
reported by Kollants (449) are cited The two patients were 
icmaies aged 17 and 28 (the latter stenle), who died as a result of 
sarcoma of the hypophysis These two cases arc not in- 
cluded in our tables because cachexia was the only symptom sug 
gestive of Simmonds’ disease 


considerably underweight However, the character' 
istic bronze pigmentation of adrenal cortical insuffi' 
ciency is rarely seen in Simmonds' disease Although 
some pigmentation has been noted occasionally, the 
characteristic spotting of the mucous membranes has 
never been reported in primary pituitary disease 
Gastrointestinal complaints are far more pronounced 
and hypotension is likely to be more severe in Addi' 
son’s disease As a rule the basal metabolic rate is 
not as low m primary adrenal disease, hypogonadism, 
notably genital atrophy and loss of sexual hair,"' is 
far more striking in Simmonds’ disease Finally, pa- 
ticnts suffering from Simmonds' disease only occa' 
sionally derive benefit from adrenal cortical extract or 
high salt intake Stephens (115), by using the salt 
excretion test of Cutler, Power and Wilder, has 
made possible the recognition of cases m which such 
a regime is helpful He observed laboratory evidence 
of adrenal cortical insufficiency m six of his seven 
cases of hypopituitarism When in rare cases diF 
fercntial diagnosis remains doubtful, recourse may be 
had to the trial of such a salt poor regime for a few 
days, but only if the patient is under careful hospital 
supervision A patient with Simmonds' disease is 
less likely to lapse into crisis under such conditions, 
the seventy of the crisis depending upon the degree 
of secondary atrophy of the adrenal cortex 

However, the truly difficult problem in differential 
diagnosis is the distinction between Simmonds' dis' 
case and anorexia nervosa In addition to the reports 
already mentioned, this subject has been discussed 
recently by others (123, 423, 414, 415, 451-461) In 
spite of these contributions, the problem remains a 
difficult one Therefore we have attempted to clarify 
It somewhat by statistical evaluation of the observa' 
tions made in group A (verified typical Simmonds' diS' 
ease) and those made in group H (anorexia nervosa) 
These comparisons follow For the sake of clarity 
and emphasis they have been arranged in outline 
form 


Sec case reported by Deusch (72), under the diagnosis, ‘Ad 
dison's disease with pluriglandular insufficiency ' 

** Aitkcn and Russell (336) reported the case of a waiter aged 
50 years The onset was acute and the patient was semiconscious 
for 3 days with a temperature of 105® F The condition was ex- 
plained subsequently by discovery of a sudden hemorrhage which 
had destroyed a chromophobe adenoma and practically the entire 
pituitary body For the remaining 10 months of life the patient 
suffered from the effects of pituitary deficiency which in his case 
were moderate wasting, great general weakness, a low systolic 
blood pressure of from 80 to 95 mm Hg , a low level of blood sugar 
(fasting, 67 mg % and not higher than 97 mg % following 100 
gm glucose), and attacks of vomiting and prostration These 
attacks and the hypotension, together with the marked asthenia, 
were suggestive of Addison’s disease At autopsy secondary 
atrophy of the suprarenals was found to be pronounced, there 
was, however, no Addisonian pigmentation On the other hand, 
Ibotson (369) reported a case in which the patient was deeply 
pigmented but improv ed clinically on oral pituitary therapy 
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REVIEW AND SUMMARY OF ANALYTICAL DATA FOR THE 
PURPOSE OF DISTINGUISHING BETWEEN SIMMONDS’ 
DISEASE AND ANOREXIA NERVOSA 

A striking similarity is noted in the incidence of 
three of the four cardinal characteristics; 

1. Cachexia — 65% and 75% respectively; 
amount underweight — average 2,1.2 and 20.7 kg. 
respectively; amount 0/ weight lost — average 20.4 
and 19.5 respectively. 

2. Loss of sexual function — amenorrhea in 82% 
and 100% of the females respectively. 

3. Lowered basal metabolic rate — average —33% 
and —29% respectively. 

4. Asthenia. There is a definite difference in the 
frequency of occurrence of this symptom. It was 
noted in 90% of the cafees in which Simmonds’ dis' 
ease was verified, but in only 55% of those recog' 
nized as cases of anorexia nervosa. However, this 
distinction is of doubtful differential value although 
it may be stated that the absence of asthenia in a 
young unmarried cachectic female would lead one 
to doubt the possibility of the diagnosis of Sim' 
monds’ disease.-® 


Other Items of Similarity 

1. Gastrointestinal disturbances (excluding the 
symptom anorexia) — 54% and 65% respectively. 

2. Bradycardia — incidence of 21% and 31% re- 
spectively. 

3. Edema — ^in 18% and 20% respectively. 

4. Blood pressure — averages, 96/62 and 89/59 
mm. Hg respectively. 


Items Disclosing Significant Differences Between 
Simmonds' Disease and Anorexia J^ervosa 

1. Onset post partum. Onset soon after parturi' 
tion, especially if delivery has been complicated by 
excessive hemorrhage and collapse, is strongly in' 
dicative of true Simmonds' disease. This inciting 
cause was never noted in the cases of anorexia 
nervosa but was recorded in 42% of the 65 verified 
female cases in group A. 

2. Onset following a severe infection. This factor 
was mentioned only once in group H. However, it 
seems possible that a debilitating infection may 
predispose a neurotic individual to psychic anorexia. 

3. Alterations in the sella turcica. Roentgen'ray 
evidence of a deformed sella turcica or calcification 
within it was noted in 43 per cent of the proved 


M That this is not invariably true was proved by the expen' 
ence with one of our patients in whom the diagnosis of bim- 
monds disease was verified at autopsy. The patient was a 17 

year-old unmarried emaciated girl who y, last 

thenia but who had played tennis a short time before her last 

entry into the hospital. 


cases of Simmonds’ disease, whereas no abnormalities 
in or about the sella were found in the cases of 
anorexia nervosa. This finding, therefore, in correla- 
tion with supporting clinical evidence, strongly sug- 
gests the diagnosis of Simmonds’ disease. 

4. Reaction to treatment. Marked improvement in 
response to treatment casts doubt on the presence of 
Simmonds’ disease. This statement holds for the past 
and the immediate present, but may require consider- 
able modification when anterior pituitary hormones 
become available which are comparable in potency 
and specificity to thyroid, insulin, parathormone, 
cortin, estradiol, and testosterone. In group A (veri- 
fied Simmonds’ disease) in which the mortality was 97 
per cent, only 6 per cent of the patients were con- 
sidered ‘improved’ or ‘much improved’ by any form 
of treatment. However, in the anorexia nervosa 
group 85 per cent could be so classified. A marked 
improvement after psychotherapy or a spontaneous 
return to complete health would strongly suggest the 
diagnosis of anorexia nervosa. 

5. Loss or absence of axillary and pubic hair (sexual 
hair). This condition was far more common in verified 
Simmonds’ disease than in anorexia nervosa— in 80 
per cent as against 15 per cent. 

6. Premature senility. This condition also may be 
considered as due to lack of gonadotropic hormone. 
It occurred far more frequently in the verified group 
than in group H (45% as against 5%). 

7. Atrophy of the breasts in females occurred in 21 
per cent of the cases in group A but not at all in 
group H. 

8. Pallor was mentioned in 48 per cent of the cases 
in group A but not at all in group H. This difference 
is hard of explain as no marked differences were 
found in hemoglobin values or in red blood cell 
counts. 

9. Eosinophilia — averages, 6.3% and 0.6% respec- 
tively. 


Summary of Other Points of Interest 

I. Psychic abnormalities and anorexia. As would 
be expected, mental-emotional disturbances and the 
symptom anorexia occurred more commonly in group 
H, namely in 95 per cent as compared to 64 per cent 
and 39 per cent in group A. Although their presence 
fevors the diagnosis of anorexia nervosa, it by no 
means excludes the diagnosis of Simmonds’ disease. 

i. Sex. Females predominate in both groups, but 
the proportion of females is much higher in group H 
(9:1®° as against 7^ it* 

3. Average age. The patients with true Simmonds’ 
disease fall for the most part into the older decades 


’“Ryle (462) personally 
nervosa of wbich 46 were 


observed 51 patients with anorexia 
females and y were males, a ratio of 


9:1. 
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(average 41 years as against si years in group H) 

4 Ditration of symptoms was greater in the cases 
of true Simmonds’ disea‘:e (average 7 9 years as 
against 2 8 years in anorexia nervosa) 

Ohservatwns Regard to Croups B and C 

A survey of the statistical data for these groups 
(group B), cases typical clinically but without patho 
logic verification, group C, suggestive cases, some 
with pituitary pathology) reveals that the percent' 
ages of incidence of the vanous symptoms, signs 
and laboratory tests in general range between the 
extremes of group A and group H This observation 
may be interpreted as suggesting that some of the 
cases in groups B and C are more likely to be in' 
stances of anorexia nervosa than of true Simmonds’ 
disease This is one of the reasons why only 20 cases 
of anorexia nervosa were selected for critical analysis, 
as we thought the number sufficient to indicate the 
general trend Furthermore, comparison with the 
findings in Ryle s (462) group of 51 patients whom he 
observed personally, proves this to be the case 

CONCLUSIONS 

1 An exhaustive search of the literature, cor' 
respondence with colleagues, and our personal ex' 
penence, have yielded 595 cases with more or less 
suggestive evidence of Simmonds’ disease These 
cases have been subdivided into 7 groups and are 
presented in tabular form With a few exceptions, 
each case report had been read in the original pub' 
lication 

2 In loi cases the diagnosis of Simmonds’ di^^ease 
was established both clinically and pathologically 

3 In 158 cases the clinical picture seemed typical, 
but the patients were either still hving or autopsy 
had not been obtained We are inclined to believe 
that many of these were cases of anorexia nervosa 

4 The cardinal features of clinical Simmonds' dis' 
ease are u), marked loss of weight, often progressing 
to cachectic emaciation, b), loss of sexual function — 
amenorrhea in the female, loss of libido and potency 
in the male, and usually sterility in both sexes, c), 
a low basal metabolic rate Asthenia is also a com' 
mon symptom but does not seem to have as much 
diagnostic significance 

5 It ‘should be relatively simple to eliminate ad 
vanced tuberculosis, malignant disease, and thyro 
toxicosis as causes of cachexia as none of these condi 

. * Kylin (109 110) attempted to establish a separate syndrome 

^“okscent cases of Simmonds disease which he termed late 
pubertal emaciation We strongly suspect that many of these 
especially those m which the patients responded remarkably to 
treatment uere actually instances of anorexia nervosa Ryle (46a) 
oesenbed a group of 31 cases of anorexia nervosa in young fe 
males from ly to 29 years of age, the average age being 20 years 


tions IS associated with a low basal metabolic rate 
Difficulty in differentiating Addison’s disease from 
Simmonds' disease is rare 

6 The most difficult problem is the differentiation 
between true Simmonds’ disease and anorexia ncr 
vosa The occurrence of severe weight loss and a low 
tnsal metabolic rate in a young unmarried female who 
has never been pregnant favors the diagnosis of 
anorexia ner\'osa Marked improvement or return to 
normal health as a result of psychotherapy or any 
other form of treatment available at present (endo 
crine therapy included), further suggests this diag' 
nosis A claim of cure in any case of true Simmonds' 
di‘ieasc is open to doubt unless a pituitary tumor has 
been removed successfully 

The occurrence of severe weight loss, amenorrhea 
and a low basal metabolic rate m a woman over 30 
years of age whose symptoms date from a post 
partum hemorrhage and collapse, or whose sella 
turcica is deformed or contains calcification, and who 
in the course of the disease loses axillary and pubic 
hair, warrants a clinical diagnosis of Simmonds' dis 
case 

Psychopathic disturbances favor the diagnosis of 
anorexia nervosa, but by no means exclude the possi 
bility of the presence of true Simmonds’ disease 

CASE SUMMARIES 

The following case reports on 9 patients who were 
seen by us appear m the literature for the first time 

Case I LP (group A) (L 7 niicrsjty of Cahforma Clinic 
J^o 48083), was a male, aged 19, whose chief complaint 
was inability to gam weight Onset had been gradual at 
the age of 13 years when he had been 15J cm {5 ft i m ) 
tall and had weighted 36 y kg (80 lb ) He had been some 
what weak since then, had noted occasional vertigo and 
headaches and bis eyes had tired easily He had had occa 
sional erections but no libido Two years before we saw 
him he had received 7 injections of anterior pituitary ex 
tract without definite effect He had been drowsy fre 
qucntly but had had no other psychic abnormahties 

On examination his height was 164 cm (5 ft yin ) and 
his weight 30 5 kg (67 lb ) [as compared to an ideal weight 
of 56 7 kg (lay lb)] He was emaciated and had eunuchoid 
skeletal proportions There was a downy growth of beard 
on his face and lanugo hair on his back The extremities 
were tapering and cyanotic The genitalia were small and 
no prostatic tissue could be felt by rectum Blood pressure 
was 92/60 in the supine position and fell to 70/yo on 
standing Temperaturewas 3y 2°C (9y4®F) Laboratory 
tests were as follows BMR, —34%, blood hemoglobin 
74% (10 I gm ) Sahh, red blood cells, 4,500,000 per cu 
mm , white blood cells, ly.ooo per cu mm with a% 
eosinophiles, urine, normal, Blood Wassermann and 
Kahn reactions negative, glucose tolerance — fasting 89 
mg %t>^br 167 rag %,ihr 187 mg %,2hr 100 mg %, 
3 hr 86 mg %, 4 hr 63mg %, y hr 7y mg %, plasma 
chlorides (as NaCl), ygy mg %, plasma cholesterol, aa6 
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nig-%; serum carotin, positive. Roentgenograms revealed 
that the bone age was i6 years and that the sella turcica 
was expanded and enlarged. The visual fields showed a 
temporal defect on the left. 

The patient was operated upon by Dr. Howard Naff- 
ziger; an intrasellar Rathke’s pouch cyst was drained and 
partially removed. Four months after operation no 
growth, appreciable weight^gain, or increase in sexual 
function had occurred and the B.M.R. had remained at 
—29%. However, vision had improved and general 
strength hadsomewhat increased. Atthis time testosterone 
propionate therapy was instituted. The doses of 25 mg. 
were given hypodermically 3 times weekly and were in' 
creased to 50 mg. 3 times weekly after 3 months and con' 
tinned at that level for another 3 months. As a result the 
patient grew i inch in height, gained 19 pounds in weight 
and noted considerable increase in general strength. Sexual 
function appeared with frequent erections and occasional 
emissions, and the external genitalia approximately 
doubled in size. His voice became deeper, he began to shave 
occasionally, and the hair growth on the body increased. 
Also the visual fields showed improvement. During the 
early part of the treatment, transient ankle edema and 
mild diabetes insipidus (intake to approximately 5 quarts 
daily) were noted but cleared up spontaneously. TestO' 
sterone therapy was selected because of disappointing 
results in other cases of Simmonds’ disease from the ad' 
ministration of anterior pituitary extracts and because we 
were eager to ascertain whether the maturity-provoking 
effects of testosterone would indirectly stimulate the 
spurt of growth which normally occurs at puberty. 

Case 2. L.K., (group B) (Office T^o. 2588), a di-year-old 
housewife, had been seen first at the age of 53 years at 
which time her chief complaint had been insomnia. She 
stated at that time that she had never been well since the 
birth of her second child when she was 31 years old. 
Since then she had had headaches, backaches and slowing 
of her mental processes. She frequently had felt depressed 
and had always been cold. She had had a tendency to 
anemia for which she had received periodic treatment with 
various tonics and with thyroid substance. Her skin and 
hair had become dry. Catamenia had ceased suddenly 
without menopausal symptoms when she was 34 years 
old. She had lost 18 pounds of weight in the preceding 3 
years. Upon examination her height had been 59 K inches 
and -her weight n8 lb. (ideal weight, 128 lb.). Her face 
had beert' slightly- puffy and the eyebrows had been thin. 
The hair had been dry and scant in the axillary and 
pubic regions. Her tongue had been smooth and the nails 
brittle. Heart rate had been 66 per minute ; blood pressure, 
142/64. Laboratory tests had shown: hemoglobin, 73%; 
red blood cells,' 3,820,000 per cu. mm. B.M.R. —27-7% 
Fluoroscopy of the chest had revealed no abnormalities. 
On an increased dose of thyroid and occasional iron and 
liver extracts, she had improved somewhat. 

. After 8 years she returned to us complaining of exhaus- 
tion and loss of weight. At this time she weighed 95 lb., 
her skin was pale, dry and wrinkled and her hair was dry 
and thin; her pulse rate was 50 per minute and her blood 
pressure 150/30. Glucose tolerance test results were as 
follows: fasting, 97 mg.%; }4 hr., 142 mg.%; i hr, 162 


mg.%; 2 hr. 97 mg.%; 3 hr., 109 mg.%; 4 hr., 123 mg.%; 
5 hr., 63 mg.%. The dose of thyroid was increased to 4 
grains daily, but the patient’s weight dropped to 94 lb. so 
that she was 42 lb. underweight. She was then hospitalized 
and insulin was administered, 5 u three times daily and 
then 10 u three times daily. As the latter dose caused re- 
actions, it was reduced to 5 u twice daily. Anterior 
pituitary growth extract in 2 cc. doses 3 times weekly and 
later thyroid, 2 grains daily, were added. On this regime 
she improved somewhat and her weight gradually in- 
creased to 100 lb. She died 2 years later of sudden heart 
failure. No autopsy was performed. 

Case 3. M.C., (group B) (Office No. 6248), a 3 1 -year- 
old housewife, was first seen with complaints of loss of 
weight and asthenia. The onset had occurred" 6 years 
before, 3 years after the birth of her only child, and had 
been accompanied by amenorrhea and loss of libido. 
Asthenia and some diminution of appetite had followed 
and within 5 years she had lost 62 lb. Two years before 
we saw her she had received thyroid substance and, for a 
short period, anterior pituitary extract injections and 
anterior pituitary substance orally, but no definite im- 
provement had taken place. Other symptoms were: occa- 
sional frontal headaches, softening of the teeth, sensitivity 
to cold and some dryness of the skin and hair. She had 
become slow and negativistic. 

The patient was 64 K in- tall. She was extremely 
emaciated, weighing 64 lb. (70 lb. under ideal weight). 
The body temperature was 97° F. The heart rate varied 
between 44 and 53 beats per minute; blood pressure was 
80-86/60. The breasts were small and the internal and 
external genitalia were atrophic. Some hypertrichosis was 
observed on the thighs and lower back. Laboratory in- 
vestigation gave the following results: blood hemoglobin, 
69% (Sahli); red blood cells, 3,310,000 per cu. mm.; white 
blood cells, 4,900 per cu. mm. with 1% eosinophiles; 
blood Kahn reaction, negative; B.M.R., —45%. 

The patient did not cooperate in continuing either in- 
vestigation or treatment. 

Case 4. R.M., (group C) (Office Ko. 5340), a male news- 
paper worker aged 20, was first seen on Feb. 7, 1936, at 
which time his chief complaint was loss of hair. Onset 
had been 10 months before when he had sustained a frac- 
tured skull in an automobile accident. He had been un- 
conscious for 5 weeks and now had a residual paralysis of 
the right side of the face, and an aneurism of the right 
internal carotid artery which caused a bulging of the right 
eye. He also had diabetes insipidus with an intake of i : 
quarts of fluid daily. Other symptoms were daytime drow- 
siness, moderate anorexia, diminution of libido, moderate 
asthenia and loss of 33 pounds. He displayed no psychic 
changes other than those which would be expected as a 
result of a disfiguring accident. In the preceding 2 months 
he had lost considerable hair from legs and face. 

The patient weighed 141 lb. (7 lb. underweight)and was 
69 in. tali. In addition to the right facial paralysis he had 
exophthalmos on the right with diminished vision and 
pallor of the optic disc on that side. His skin was dry and 
somewhat pale. Hair was absent from the face, the ex- 
tremities and axillary regions. The pubic hair was scant 
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and of feminine distribution Heart sounds were regular, 
the rate being 72 per minute, blood pressure was 84/50 
The genitaha were small Laboratory tests showed blood 
hemoglobin, 72%, red blood cells, 4,450,000 per cu mm , 
white blood cells 7,100 percu mm with3%cosinophiles, 

BMR -17' " mg%. 

>^hr,i 55 m^ o* 3 hr, 

78 mg %, 4 lir > 53 mg %, 5 , 58 mg % 

Treatment with anterior pituitary growth extract was 
instituted and later pituitary gonadotropin was tried On 
this regime the patient gained a little weight and had a 
slight increase in growth of hair He was then given 
thyrotropic hormone without deHnite effect On Nov 16, 
1936, Df Howard Fleming ligated the right common 
carotid artery As a result moderate improvement of local 
symptoms in the head occurred, and after a period of 4 
months the patient's weight and strength had increased 
sUghtly 

Case 5 V D , (group C) (Ojpee 5672), an 18 year- 
old girl, a student, was first seen on Nov 24, 1936, com- 
plaming of asthenia, nervousness, palpitation, and in- 
ability to gain weight Two years before she had noted 
that she tired easily and in the past year had lost 13 lb 
Her menstrual periods had been regular until the last one 
which had been delayed 2 weeks In the last year her teeth 
had become soft and she had had occasional frontal head 
aches No psychic disturbances except the nervousness 
had occurred On examination the patient appeared short 
and thin Her height was 61 in and her weight 89 lb 
(26 lb underweight) She looked rather young for her age 
Moderate hypertrichosis was observed The heart rate 
was regular at 90, blood pressure, 90/ 50 Laboratory tests 
showed blood hemoglobin, 94%, red blood cells, 4,580,- 
000 per cu mm , white blood cells, 5,600 per cu mm 
with 1% eosinophiles, BMR, —23 4%, unneandstool 
examinations, normal, glucose tolerance test, fasting, 85 
nig %, hr , 115 mg %, 1 hour , 102 mg %, 2 hr , 83 
mg %. 3 hr 80 mg %. 4 hr , 89 mg %, 5 hr , 57 mg % 
Treatment was instituted with adrenal cortical extract in 
doses of I cc and later 2 cc daily After 1 month of this 
therapy her weight had dropped to 87^ lb , whereupon 
she received anterior pituitary extract in doses of 1 cc 
daily As this treatment produced no definite effect, in- 
sulin therapy was instituted in gradually increasing doses 
In 5 months she had gained to 97^ lb and her general 
strength had improved, but her teeth were still poor and 
her menses irregular She then received calcium and cod 
liver oil, and later insulin and estrogen therapy was re 
sumed Nevertheless, her condition remained practically 
unchanged 

Case 6 7 L , (group C) (OjJice >Jo 5860), was a 50'ycar' 
old unmarried male accountant who was first seen on 
13. 1937 complaining of blurring of vision and 
impotence He had had mumps without complications at 
the age of 16 His last successful intercourse had occurred 
2 years before and he had had occasional emissions since 
then However, he had gradually lost libido and an at- 
tempted intercourse 2 weeks before had been unsuccessful 
He had lost 27 lb m the past 2 years, had developed some 
asthenia and had become moderately depressed Vision in 


the left eye had gradually diminished for the past year 
Examination showed him to be thin and pale with a 
cadaverous appearance His height was 69 m , his weight, 
115^ lb (51 lb underweight) His skin was dry with 
some increase of pigmentation in the folds His hair was 
dry but of normal thickness He had bilateral catartets 
His heart beat was regular with a rate of 76, blood pres 
sure was 90 /68 The right testicle was considerably smaller 
than the left Laboratory tests showed blood hemoglobin, 
68%, red blood cells, 3,640,000 per cu mm , white blood 
cells, 6,500 per cu mm with 2% eosinophiles, blood 
Kahn reaction, negative, BMR, +6 5% A previous 
examination had revealed achlorhydria Treatment with 
testosterone propionate injections 3 times weekly and 
dilute hydrochloric acid was begun As no definite effects 
were noted, therapy with gonadotropic hormone 3 times 
weekly was instituted After 4 weeks of this treatment 
his weight had dropped to 1 j 37^ lb and he felt no better 
Adrenal airtcx extract injections 3 times weekly were 
then added to his regime, but he did not improve His 
course was complicated by recurrent diarrhea 

Case 7 S H , (group F) (Laguixa Honda Home, Univer- 
sity of Cahfornia Service of Dr LeRoy Bnggs, case 
21567), was a Nicaraguan house maid aged approxi- 
mately 43 years Nine months before we first saw her she 
had had tuberculous pleurisy with effusion and minimal 
tuberculosis of both lung apices She had responded well 
to treatment at the San Francisco Hospital but as she had 
continued to be markedly asthenic and underweight, she 
had been referred to the Laguna Honda Home She had had 
amenorrhea for 6 months 

The patient was emaciated She weighed only 73M lb 
(59 lb underweight) while her previous weight had been 
127 lb Her height was 6 o }4 m She was apathetic The 
hair growth over her chin was increased The skin, in 
addition to the racial pigmentation, showed a few spots 
of increased pigment over the face Blood pressure was 
100/60 and ranged as low as 86/54 Tenderness and spasm 
were elicited over the left lower quadrant of the abdomen 
Laboratory tests showed the following BMR, —29% 
(recheck, —31%), plasma chlorides, 510 mg % (recheck, 
573 rag %)» glucose tolerance test, fasting 77 mg %, K 
hr , 143 mg %. I hr , 187 mg %, 2 hr , 139 mg %, 3 hr , 
Ssrag %.4hr,44mg %,5hr.52mg %,6hr,93mg % 
Roentgenograms of the chest showed old healed tubercu- 
losis of the left apex and thickening of the pleura on the 
right, abdommal films showed no calcifications, the sella 
turcica was normal, gastrointestinal senes showed an 
atonic stomach but no other abnormalities 

On a salt free diet no Addisonian crisis occurred As 
treatment with adrenal cortex extract and thyroid was in- 
effective, anterior pituitary extract ivas administered in 
doses of I cc daily After 4 months the patient's weight 
had gradually increased to 96 lb At this time insulin was 
added to the regime and after another 4 months the 
patient's weight had increased to 107 lb (a total gain of 
33^ lb ), nevertheless she remained apathetic Her menses 
had returned some time during the preceding 3 or 4 
months Her condition otherwise remained stationary un 
dcr intermittent treatment with anterior pituitary extract, 
but the psychic symptoms became more marked and she 
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had occasional spells of disorientation at one time sug- 
gesting a catatonic schizophrenia. It became difficult to 
make her take food and her course started gradually down- 
ward in spite of treatment with benzedrine and later with 
a different preparation of anterior pituitary extract. She 
had occasional attacks of abdominal pain and nausea 
which could not be controlled by increased salt intake. 
About a year later her weight dropped to 85 lb. and she 
spent most of the time in bed. Cough and fever developed 
and tubercle bacilli were found in the sputum. After a 
short febrile course she died in coma. 

Autopsy revealed extensive caseous tuberculosis of 
both lungs and tuberculosis of the ileum. The pituitary 
was normal in gross and microscopic appearance. The 
thyroid weighed 8.5 gm. and showed adenomata. The two 
adrenals weighed 9.5 gm. and showed moderate cortical 
hyperplasia and one small adenoma. The ovaries were 
fibrotic and the uterus was small. 


since the menarche at 14 and she had had complete 
amenorrhea for 1 years. Her weight had been 127 lb. i 
year before we saw her and had dropped to 97 !b. 8 
months before because she would not eat. On examina- 
tion the patient was thin and had disproportionately 
long extremities. Her height was 64 in. and her weight 
109X lb. (22 lb. underweight). She had a small adolescent 
goiter, and the pubic hair was scant. Blood pressure was 
72/50. Laboratory tests showed: hemoglobin, 93% red 
blood cells, 5,190,000 per cu. mm.; eosinophiles, 1%; 
B.M.R., —5% and —14%. Roentgenograms of the gas- 
trointestinal tract showed evidences of aerophagia. 
Further investigation revealed that she was deeply emo- 
tional and had been subjected to considerable ‘nagging, 
at home; also, that she was feeling neglected socially. 
Home treatment was tried without any benefit and a year 
later we learned that the patient was in a mental hospital 
in a hypomanic state. 


Case 8. M.S., (group H) (Office T^o. 6357), was a girl, 
a student, aged 19 years and 4 months, who was first 
seen on Nov. i, 1938, with a chief complaint of weakness. 
She had been overweight, reaching 160 lb. at the age of 
12, and had been sensitive to taunts about being fat. She 
had dieted and lost weight to 130 lb. at the age of 14. She 
remained at this level until she was 16 years of age (3 
years before we saw her) at which time she had a mild 
febrile illness following which she became asthenic and 
depressed. Her appetite diminished, she began to vomit 
after meals and had epigastric distress. Amenorrhea had 
developed suddenly with the onset of the illness. At that 
time her B.M.R. was recorded as —31% and her blood 
sugar as low. 

Two years before we saw her, a diagnosis of Simmonds’ 
disease had been made by a well-known internist in the 
Middle West and she had been treated for a time with 
anterior pituitary preparations. Only slight improvement 
had resulted. However, a series of chiropractic manipula- 
tions had been of considerable benefit and she had gained 
in weight from 89 to 115 lb. She had gradually lost some 
of this weight and her weakness had increase to the point 
at which she had to stop school. She had a compulsion to 
vomit after every meal and at times requested her mother 
■ to help her prevent this. At that time she was travelling 
about in search of a ‘cure.’ When we examined her she 
was thin and somewhat pale. Her height was 65 % in. 
and her weight 104 lb. (25 lb. underweight). Her skin 
was dry, her hair was coarse and rather scant in the axil- 
lary and pubic regions. Her breasts were small and the 
internal genitalia somewhat atrophic. Her pulse rate was 
48 beats per minute and her blood pressure 7^/4^^ 
Laboratory examinations revealed: hemoglobin, 68%; red 
blood cells, 3 ,i90>ooo per cu. mm.; white blood ceUs, 
3,050 per cu. mm. with 2% eosinophiles; B.M.R., J9/o- 
On a regime of forcing food, the patient gained 6 lb. in a 

week. 

Case 9. 
girl aged i' 

18, 192.5- 

inability t 
• effusion at 


M.A., (group H) (Office Ho- 5905), a school 
6 years and 9 months, was first seen on 
ler chief complaints were irregular menses and 
0 gain weight. She had had pleurisy with 
the age of 7. Menses had always been irregular 


We express our appreciation to the following firms for liberal 
supplies of endocrine preparations used in the above cases: 
Ayerst, McKenna &? Harrison, Ltd., Montreal, Canada; Parke, 
Davis &? Co., Detroit, Michigan; E. R. Squibb 6? Sons, New 
York, N. Y.; Winthrop Chemical Co., Inc., New York, N. Y. 
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A HISTOLOGICAL SURVEY of tKc paticfcas in a 
large senes of unselected cases quickly diS' 
closes the fact that the amount of islet tissue 
vanes a great deal from case to case Hcilbcrg (i), and 
later, Ogilvie (a), devised methods for estimating the 
weight of an average islet and also the number of 
islets in a given pancreas From these data it was pos' 
sible, too, to calculate by weight, the proportion of 
islet tissue m the pancreas These figures were arrived 
at through area readings 

Ogilvie’s work has been confined to the creation of 
normal standards, and to the age variations In the 
present senes, however, the chief consideration is the 
possible effects of disease on the amount of islet tissue 
present. 

METHODS 

The amount of islet tissue in each section was csti' 
mated by area readings made with a planimetcr In a 
number of cases readings were made on sections from 
several parts of the same pancreas, these readings 
corresponded so closely as to confirm the view that 
islet tissue is distributed fairly uniformly, and that 
readings from any one section were representative 
All of the islets in lo standard fields of each section, 
chosen at random, were drawn under the low power 
(^") by the camera lucida The islet areas in each 
field were then calculated with a planimeter The 
whole field including both islet and acinar tissue 
measured no planimeter units One planimeter unit 
was equivalent to ii 8 square centimeters of the 
camera lucida drawings, and these drawings had been 
magnified to 77 8 times the original size in the sec' 
tions At first the results were classified on the basis 
of planimeter units but this was altered eventually 
to the percentage of islet tissue to pancreatic tissue 
as a whole, for this reason the percentage unit for 
the various groups may appear unusual The follow^ 
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mg tabic gives the corresponding planimeter unit 
(p u ) and percentage values 

1 p u =0 9 per cent, a r u = i 8 per cent, 3 r u —2 7 per 
cent, 4 p u = 3 6 per cent, 5 r u = 4 6 per cent and 6p o — 5 5 
per cent 

MATERIAL 

The present senes consists of 202 unselected cases 
m which sections of the pancreas were available Of 
these 202 cases, 5 were without complete details. 


Table i Ace and sex distwbutios op diabetics and 

THE WHOLE «ER 1 ZJ 


Age 

Mate 

Female 

Totals 

Uroop, 

Diabetic 

Whole 

Diabetic 

Whole 

Diabetic 

Whole 

yuii 

group 

senes 

group 

senes 

group 

senes 

0- 9 

X 

33 

0 

8 

z 

33 

10-19 

0 

5 

0 

5 

0 

10 

10-19 

3 

7 

9 

10 

11 

37 

30-39 

0 

3 

7 

15 

7 

18 

40-49 

3 

19 

3 

16 

6 

35 

50-59 

4 

35 

4 

M 

8 

39 

60-69 

6 

iS 

4 

33 

10 

33 

70+ 

I 

4 

2 

3 

3 

6 

No 







details 




I 

4 

5 

Totals 

1 .8 

lOJ 

ag 

94 
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leaving 197 cases with all the necessary data The full 
senes contained 51 diabetics but 4 had incomplete 
information available leaving 47 cases in all, for parts 
of this investigation Nondiabetics with full data 
numbered 150 The sections had been prepared by 
the paraffin method and stained by haemalum and 
cosm The age and sex distribution is shown in 
table I 

RESULTS 

After inspecting the results it became obvious 
that there was a number of cases with very low 
readings, and it seemed that these might constitute a 
definite group, possibly associated with diabetes 
meUitus 
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Cases with Low Islet Tissue Content 

Diabetic group. Although the normal range of 
islet area readings is discussed later in detail, a sum' 
mary of those findings is essential at this stage in order 
to provide a normal standard. In adults the majority 
of the islet readings were between 0.9 and a.7 per 
cent, while in infants the range was between 0.9 and 
3.6 per cent of islet tissue per field of pancreas. For 
the purposes of this investigation it is assumed that 


Table 2. Age and sex analysis of diabetic cases with readings 

UNDER 1.36 PER CENT 


Age 

Group, 

years 

Male 

Female 

Totals 

0- 

0 - 9 % 

0.9- 

1-2.7% 

0- 

0 - 9 % 

0.9- 

1 - 2 - 7 % 

0- 

0 - 9 % 

t-27% 

Total 

0- 9 

I 

0 

0 

0 

I 

0 

I 

ia-19 

0 

0 

0 

0 

0 

0 

0 

20-29 

I 

I 

7 

2 

8 

3 

IT 

30-39 

0 

0 

5 

I 

5 

I 

6 

40-49 

I 

2 

I 

I 

2 

3 

5 

50-59 

I 

2 


I 

3 

3 

6 

60-69 

3 

I 

2 

I 

5 

2 

7 

70+ 

1 

0 

2 

0 

3 

0 

3 

No 








details 





2 

2 

4 

Totals 

8 

6 

19 

6 

29 

14 

43 


these constitute the normal limits in adults and in 
infants respectively. With these basic standards avail' 
ible it is possible to appreciate the findings in the 
liabetic group. 

There were 51 cases of diabetes mellitus in this 
eries, of which the age and sex distribution is shown 
n table r. 

Of the 51 cases in the diabetic group 

29 had islet area readings under 0.9 per cent; 14, with readings 
between 0.9 and 1.3 per cent; 2, with readings between 1.4 and 
1.7 per cent; 4, with readings between 1.8 and 2.6 per cent; 
1, with readings between 2.7 and 3.6 per cent and i, with read' 
ings over 4.6 per cent. 

Over one'half of the diabetic cases, 29 in all, have 
islet area readings under 0.9 per cent, while 43 of the 
total of- 51 cases are under 1.3 per cent. The arith' 
metic average of the area readings in the 51 diabetic 
cases is 0.99 per cent with the readings ranging from 
0.17 to 4.6 per cent; 2,2 cases had values over 0.9 per 
cent including 16 with readings between 0.9 and 1.8 
per cent. As these 16 cases constitute the bulk of 
diabetics with higher readings, they can be considered 
separately. Six showed hyalin degeneration varying 
from scattered patches to extensive involvement of 
many islets; others had congestion, hemorrhage, 
atheroma, or partial fibrosis of the islets. Thus, these 
high readings are not necessarily due to healthy or 
functioning islet tissue. If allowance is made for this 
fact it becomes evident that the typical case of dia' 


betes mellitus had an average islet tissue value of 
under 0.9 per cent. 

Diabetic cases with readings over i .8 per cent num' 
bered 6 in all. Of these, 2 showed extensive islet dc- 
generation, and i extensive islet hemorrhage. In the 
remaining 3 cases there was nothing extraneous to 
account for the high readings. One was a case that 
had not been active for f years (reading 2.1%); the 
possibility exists that here islet tissue repair had taken 
place in the form of hyperplasia. A similar explana- 
tion might account for the high readings in the re- 
maining 2 cases. 

Llondiabetic cases with readings under 0.9 per cent. 
The whole series included 4 nondiabetics with read- 
ings under 0.9 per cent. Details concerning these 
cases are available in table 3. 

Thus, readings under 0.9 per cent are highly sug- 
gestive of diabetes mellitus. The whole series con- 
tained only 4 nondiabetics (2%) with these low read- 
ings, while Ogilvie's series had 4 per cent of cases 
of this type. In view of the absolute predominance 
of diabetics among these cases, the ‘under 0.9 per cent’ 
group can be considered with justification to con- 
stitute a section showing islet tissue deficiency. 

Cases irith a }{ormal Range of Islet Tissue Content 

In order to establish what constitutes the normal 
islet tissue content, two methods are available; a) 
the readings in cases in which the disease of the 
patient had not had suflScient time to cause any 
appreciable islet changes could be considered to be 
within normal limits; b) it could be assumed that as 
the greater proportion of cases in an unselected series 


Table 3. Nondiabetic cases with readings under 
0.9 PER CENT 


Case 

Sex, Age 

Disease 

Islet Area 
Values, % 

48 

1 F 23 

Diabetes insipidus 

0.86 

172 

M 53 1 

Lobar pneumonia j 

0-77 

217 

M 51 ! 

Myocardial failure 

0.68 

386 

M 58 

Acute pericarditis, adre- i 
nal atrophy j 

0.72 


will have normal readings, an examination of the fre- 
quencies of the readings in the whole series might be 
of value. Adults and infants are studied separately. 

Adults. An appreciable increase in the amount of 
islet tissue could occur only through hypertrophy or 
hyperplasia or both, and some time would necessarily 
elapse before these processes could be established. 
Hence an increased islet tissue content could be ex- 
pected only in association with chronic diseases, while 
in cases of acute diseases the amount of islet tissue 
present is more likely to be within normal limits. 
Tliere is the possibility, however, that some long- 
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standing process, not of a disabling character and of 
the type that might have been overlooked at a post' 
mortem examination, could have altered the islet 
tissue content in what appeared to be an acute case. 
This possibility must be kept in mind. 

In the present senes there were 13 cases of acute 
disease with no obvious chronic complications. Of 
these, 10 were males and 1 3 females. The readings ob- 
tained in this group were as follows. 

j With average reading under o 9 per cent, t8 with average 
reading between 0.9 and 1 8 per cent, 3 w’lth average reading 
between i 8 and a 7 per cent, and 1 with average reading be' 
tween a 7 and 3 6 per cent. 

Accordingly, readings between 0.9 and 1.8 per 
cent probably represent the normal range in islet 
tissue content. This 15 further implied by the anth' 
metic average of 1.6 per cent for the aj cases. 

The problem can be approached from another di' 
rection. It is reasonable to suppose that in most of 
the nondiabetic cases in the whole senes the amount 
of the islet tissue will not be seriously disturbed. If 
this be so, then an examination of the incidence of the 
islet tissue values might give some indication as to 
what consistutes the normal range. 

Among the nondiabetic cases excluding infants 
there were 

4 with readings under 0 9 per cent, 64 with readings between 
o 9 and 1 8 per cent, 46 with readings between 1.8 and 1 7 per 
cent, aa with readings between 3.7 and 3 6 per cent, 6 with 
readings between 3.6 and 4 6 per cent, 5 with readings between 
4 6 and per cent, and 5 with readings over 5.5 per cent. 

The 0.9 to 1.8 per cent group shows the highest 
frequency (35%) while the i .5 to 2.7 per cent group 
claims 25 per cent. Both groups combined account for 
60 per cent of all of the adult cases. Hence, it can be 
assumed with safety that the normal range lies be' 
tween 0.9 and 2.7 per cent while over j,6 per cent 
might be considered high. 

In/nnti. In all, there were 25 cases under j years of 
age; 21 were under one year and 4 were between i 
and 2 years. As all but 4 of the cases were under one 
year of age, observations on the infant group were 
limited to this section. Of the cases under one year 
of age there were 

7 with readings between o 9 and 1.8 per cent, 7 with readings 
between 1.8 and 2 7 per cent, 3 with readings between -a 7 and 
3 0 per fcnc, r with readings between 3 6 and 4 6 per cent, 
1 with readings between 4 6 and 5.5 per cent, and a with read' 
mgs between 5 5 and 6 4 per cent. 

Fourteen or two-thirds of these cases had readings 
up to 2,7 per cent, and 17 up to 3.6 per cent. TTie 
arithmetic mean for the values in these 21 cases was 
2.5 per cent with readings from i.i to 5.6 per cent. 
Thus the indications are that the normal range in the 
infant group is between 0,9 and 2,7 per cent, and this 
probably should be extended to cover the 2.7 per 
cent group as well (up to 3.6%). Therefore, one may 


conclude that there appears to be a tendency for the 
higher readings to be more frequent among infants. 
That the normal for infants is higher than that for 
adults is indicated by the results obtained by Ogilvic. 
This is further supported by the clinical evidence of 
various workers that the blood sugar m infants is 
lower than in adults. 


Table 4. Details op cases with islet area readinos over 

3.6 PER CENT 


No. 

of 

Cases 

Islet 

Group 

Case 

j 

Sex, 
Age 1 

Disease 

Islet 

Read- 

ing* 



i 18 

M,66 

Pulm. tuberc 

4 4 



”5 

M, 3 mo. 

Acute bronchiolitis 1 

3 7 



173 

M. 55 

Pernicious anemia ! 

3 8 


3-6 

J53 

M .45 

Syphilitic aortitis ' 

4.3 

7 

1 to 

aor 

F. 7 

Chloroma 1 

3 7 


4 - 6 % 

331 

; F. 54 

C.M F.. atrophy of 

4 0 





thyroid 1 




3 f>i 


Addison's disease. 

4 0 




|m.i8 ' 

ulc. enteritis 




31 

M, 13 

Tubcrc of spine, 1 

s 1 





bronchopneumonia ' 




188 

M, 6 mo. 

Lymphosarcoma, cap 

4 8 

i 


1 

1 

bronchitis 




311 i 

F, 45 

Otitis media, cerebral 

! 4.9 


4.6 



abscess, pyemia 


6 

to 






J. 4 % 

ai5 

F. 58 

Care, esophagus 

y.i 



370 ^ 

M,48 

Cerebral hemorrhage. 






acute encephalitis 




il 6 

M,6a 

Diabetes mclhtus, 

4 « 





chronic Pb poison, 






pyemia 





M.6r 

Chr. pulm. tuberc. 

11.6 




M, 56 

Pclbgra, care, of 

7 8 


5.5% 

339 

M, 3 mo. 

Cerebrospinal menin- 

5 -f 

7 

and 



gins 



over 


M, 41 

Ulc. colitis 

6 2 



34a 1 

F, 5 mo. 

Bronchopneumonia 

1 5 6 



349 

M. I 

Bronchopneumonia 

^ 7 6 



3 T 9 

M, 40 

Chr. myeloid leuk. 

6.2 


• Percentage ratio of islet tissue to pancreas. 


Cases u/itfi H\gh Islet Tissue Content 

After excluding all the cases with readings up to 
3.6 per cent, those that remain can be considered 
definitely as of the high islet tissue content group. 
In all there were 20 such cases and their details are 
presented in tables 4 and 5, 

Table 5: shows that there were no cases of this type 
between 20 and 40 years of age which suggests the 
existence of two distinct groups, one under 20 years 
and another over 40 years of age. 

There were 8 cases under 20 years of age. Of these 
5 were one year of age or under, and all were cases 
showing acute diseases unlikely to affect the islet 
tissue quantitatively, hence it can be assumed that 
the high readings were of congenital origin. 
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A disease analysis of the group of 20 cases showed 
that tuberculosis had claimed 3, pernicious anemia 
and other blood diseases 3, and maUgnant disease 3 
cases each. These, together with the 5 cases of one 


Table 5. Age and sex incidence of cases with average islet 

AREA PER FIELD VALUE OVER 5.6 PER CENT 


Age Group, 
years 

Male 

Female 

Total 

0- I , 

3)4 


4)6 

1- 9 


V 


10-19 

2 

0 

2 

20-29 

0 

0 

0 

30-39 

0 

0 

0 

40-49 

4 

I 

y 

50-59 

2 

2 

4 

60-69 

3 

0 

3 

70+ 

0 

0 

0 

Totals 

15 

5 

20 


year of age and under, account for 13 of the 20 cases 
(one case was included in two groups). 

If the arithmetic means for the group of cases with 
acute diseases can be taken as the normal reading, 
then it becomes evident (table 6) that in blood dis- 
eases, malignant diseases, tuberculosis, syphilis, and 
even in chronic diseases as a whole, the average is 
about twice that for the normal. The disease condh 
tions in these groups are for the most part diseases of 
the chronic and proliferative types. In the process of 
ell proliferation an increased demand for carbo- 
ydrate has been observed, and it may be that the 
pparent association of chronic diseases with an im 
teased islet tissue content is brought about by an 
icreased carbohydrate metaboh'sm. 

Islet Tissue Content in Relation to Size and 
J^umber of Islets 

Variation in islet tissue content can only occur 
through alterations in the size or in the number of 


islets, or both. Accordingly, it was found necessary 
to make analyses based on these features. The follow- 
ing tables give the available data furnished by this 
series of cases in respect to both the size and the 
number of pancreatic islets in a standard area (tables 
7-12). Although the complete series is made up of 
202 cases, all necessary details are available in 197, 
of which 47 are diabetics. The following tables are 
based, therefore, on the findings in 150 nondiabctics 
and 47 diabetics. The size of the average islet is 
measured in planimeter units (p.u.). 

J^ondiabetics. The group of nondiabetics is suffi- 
ciently large to give some idea as to the size and the 
number of islets in a normal pancreas. 


Table 6. Comparison op arithmetic average of islet area 

READINGS PER FIELD IN VARIOUS DISEASE GROUPS 


Disease Groups 

Islet Area 
Reading Over 
% 

No. 

of 

Cases 

Acute disease 

1.6 

^3 

Infants under i year 

2-5 

21 

Aplastic anemia 

1.9 

4 

Blood diseases 

2.8 

13 

Malignant disease 

3-1 

14 

Tuberculosis 

3-2 

14 

Syphilis 

3-3 

3 

Chronic diseases 

3.1 

42 


A. Under lo years of age {io% of nondiabetics). 
All except 2 of the 30 cases under 10 years of age 
had 50 or more islets in 10 fields; 20 of the 21 cases 
under one year belonged to this group (table 7). The 
average size of islets was between 0.2 and 0.4 p.u. 
except in 4 cases. There was none over 0.6 p.u., that 
is, of the enlarged type (table 10). 

B. Over 10 years of age (80% of nondiabetics). In 
direct contrast with the foregoing are those groups of 
cases over lo years of age. Fifty-one per cent had be- 
tween 20 and yo islets in 10 microscopic fields, while 


Table 7. Analysis of 150 nondiabetics according to age groups and the number of islets in io microscopic fields 


No. of 

Age Groups in Years 

Total 

% 

Islets in 

10 Fields 

0-1 

1-3 

0-9 

10-19 

20-29 

30-39 

40-49 

yo-59 

60-69 

70+ 








1 

I , 



I 

I I 

TO- 19 





I 

4 

3 

6 

0 

1 1 

16 

II 

20- 29 





7 

2 

4 

7 

6 

0 

30 

20 

30- 39 

40- 49 

1 

0 

2 

2 

4 

2 

0 

8 1 
2 

5 

4 

6 

4 

I 

0 

30 

18 

20 

12 

50- 59 

1 ^ 

0 

, 5 




6 

4 1 

I 

I 

21 

; 14 

60- 69 

? 

2 

7 



0 

I ‘ 

2 

3 

0 

II 

7 

70- 79 

4 

0 

4 




2 1 

0 


0 

4 

3 

80- 89 

1 ^ 

1 ^ 

2 

0 

0 1 

I 

0 

0 

0 

0 ; 

3 

2 

90- 99 
lOa-199 

1 ^ 

\ 4 

° 

2 

6 

2 

0 

0 

0 

3 

0 ' 

2 

0 

0 

0 

' 0 

0 

13 

9 

I 

200-299 

300-399 

1 1 

1 ^ 

1 « 

2 

0 

0 

0 

0 

0 

0 

1 

0 

I 1 


Totals 

1 


30 

TO 

15 

II 

29 

31 

1 

3 

150 1 

100 
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a further 37 per cent were dispersed among the 
higher groups (table 7). The size of the average islets 
m over 40 per cent of the cases was between o 4 
and o 6 p u. while a further 26 per cent was in the 
0 3 P u section (table 10). 

It seems, therefore, that among the nondiabetics 
as a whole there are two distinct standards, the one 
for children under 10, and the other for the higher age 
groups 

The above data disclose these further points. In 11 
per cent of the cases in the nondiabetic group the 
average size of islets was definitely above the normal 
range (over o 7 p.u., table 10), and with the exception 
of one case these were all over 20 years of age. 
Furthermore, enlarged islets were present in all 
adult age groups, m contrast with the diabetics in 
whom essentially enlarged islets are found in cases 
over 40 years of age (table 11). 

Disease Groups 

Diabetes inelUtus (47 cases) Seventy^six per cent 
of the 47 cases of diabetes mellitus had from 10 to 30 


Table 8 Analysis op 47 diabetics according to age groups and 

THE NUMBER OF ISLETS IN 10 MICROSCOPIC FIELDS 


No of 
Islets 
in 10 
Fields 

Age Groups m Years 

Total 

% 

0-9 

10- 

19 

so- 

ap 

30- 

39 

40- 

49 

50- 

59 

60- 

69 

70+ 

10-19 

0 

0 

5 

3 

2 

3 

3 

a 

18 

38 

ao-a9 

■ 

0 

5 

4 

a 

a 

3 

I 

18 

38 

J0-J9 

0 

0 

I 

0 

a 

1 

a 

0 

6 

13 

40-49 

0 

0 

1 

0 

0 

1 

0 

0 

2 

4 

50-59 

0 

0 

0 

0 

0 

1 

a 


3 

7 

Totals 

t 

0 

12 

7 

6 

S 

10 

3 

47 

100 


islets in 10 fields (table 8) while in 8i per cent the 
average islets measured from oi to o6 pu. (table 
ii). Six per cent had average islets between o i and 
0.19 P.U., a range exclusively limited to diabetic cases. 
In 19 per cent the average islets were from o 6 to 
1 o p.u and these were chiefly cases over 50 years of 
age. 

Thus, in diabetics, normal sized and small islets 
are common. The incidence of enlarged islets is no 
greater than among nondiabetics although m diabetics 


Table 9 Analysis op a number of disease croups and islet area croups according to the number of islets 

IN 10 MICROSCOPIC fields 


No of 
Islets m 
xo Fields 

Acute 

Diseases 

Aplastic 

anemia 

Malignant 

Disease 

Tubcrcu' 

iosts 

Blood 

Disease 

Syphilis 

Non' 
diabetics 
under 09% 

Cases 

3 6- 
46% 

Cases 

4 6- 

5 5% 


ao- 29 

7 

I 

I 

I 

0 

0 

3 

0 

0 

0 

30“ 39 

6 

X 


3 

3 

0 


0 


0 

40- 49 

7’ 

a 

0 

3 

4 

0 

0 

0 

0 

0 

50- 59 

a 

0 

4 

2 

I 

0 

0 




60- 69 

I* 

0 

3 

0 

2 

0 

0 

1 



70- 79 


0 

I 

I 


2 





80- 89 


0 

0 

j* 


0 

0 

0 

0 


90- 99 


0 

0 

0 

0 

0 





100-199 


0 

a* 

1* 

1* 

I 


3" 

a* 

3* 

200-299 


0 

0 

0 

0 

0 




a** 

300-399 


0 

0 

1 

0 

0 

0 

0 

0 


Totals 

»3 

4 

14 

t4 

13 

3 

4 

7 

6 

7 


Each * denotes a case under 10 years of age 


Table 10 An analysis of 150 nondiabetics according to ace croups and average size op islets in p u 


Av Sue 
of Islet, 

Age Groups m Years 


1 % 

P u 

O-I 

1-3 

0-9 

IO-X9 

20-29 

i 30-39 

1 40-49 

1 50-59 

60-69 

70+ 

1 lotal j 

0 10-0 19 

0 ao-o 29 

0 30-0 39 

0 40 0 49 

0 50-0 59 

0 60-0 69 
0 70-0 79 

0 80-0 89 

0 90-0 99 

I 0+ 

0 

10 

7 

3 ' 

1 

0 

0 

0 

0 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

IS 

M 

3 

1 

0 ' 

0 

0 1 

0 

0 

: 

3 

3 

0 i 

0 1 

1 

0 

0 

2 

2 

1 

6 

0 

1 1 

2 

0 

Q 

1 

1 

3 

2 

2 

I 

X 

0 

0 

Q 

X 

8 

8 

4 1 

2 

3 

2 ' 
1 

0 

0 

2 

8 

8 

8 

1 

3 

0 ' 

0 

1 

0 

X 

2 

6 

7 

4 

0 

X 

0 

0 

0 

0 

0 

0 

3 

0 

0 

1 ° 

0 

1 ° 

0 ! 

19 

39 1 

3^ ! 

34 

11 

71 1 

1 H ■ 

4f 

ij j 

0 

13 

26 

21 

22 

iB 

Totals 

21 

4 

1 5° 

1 10 

1 

XI 

1 29 

3^ 

21 

3 

l!0 1 

100 
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Table ii. Analysis of 47 diabetics according to age groups 
AND average size OF ISLETS IN P.U. 


Size 

-of 

Islet, 

p.u. 

Age Groups in Years 

Total 

% 

0-9 

10- 

19 

20- 

29 

30- 

39 

40- 

49 

50- 

59 

60- 

69 

70+ 

.1-.19 

0 

0 

0 

I 

0 

0 

I 

I 

3 

6 

.2-.2g 

I 

° 

3 

3 

0 

0 

I 

0 

8 

^7 

• 3 -- 39 

0 

0 

I 

I 

I 

2 

2 

I 

8 

17 

.4-. 49 

0 

0 

4 

I 

I 

r 

0 

0 

7 

^5 

•5-- 59 

0 

0 

3 

0 

3 

3 

2 

I 

12 

26 

.6-. 69 

0 

0 

I 

I 

0 

I 

2 

0 

5 

II 

.7-. 79 

0 

0 

0 

0 

I 

0 

0 

0 

I 

2 

.8-. 89 

0 

0 

0 

0 

0 

I 

I 

0 

2 

4 

.9-. 99 

0 

0 

0 

0 

0 

0 

I 

0 

I 

2 

Totals 

I 

0 

12 

7 

6 

8 

10 

3 

47 

100 


the enlarged jsJets occur chiefly in cases over ‘jo years 
of age, in contrast with the nondiabetics among whom 
enlarged islets occur in all adult age groups. 

It is clear, then, that in diabetes mellitus the reduc- 
tion in the amount of islet tissue is largely the result 
of a reduction in the number of islets. 

Malignant disease (14 cases); tuberculosis (14 
cases); blood diseases (13 cases); syphilis (3 cases). 
Of the total of 44 cases making up the above disease 
groups, 26 (59%) had over 50 islets in 10 microscopic 
fields, a frequency about 4 times as great as in acute 
diseases (table 9). The 4 cases under 10 years of age 
each had over 80 islets in 10 fields. 

The size of the average islets was over 0.6 p.u. in 
3 of the 44 cases (25.5%, table 12) as compared with 
6.7 per cent in acute diseases (table 10). All cases 
nder 10 years of age had average islets under 0.6 
.u. in size. 


'able 12. Analysis of a number of disease groups and islet 

AREA groups ACCORDING TO AVERAGE SIZE OF ISLETS IN P.U. 


Av. 

Size of 
Islets, 

p.u. 

Acute diseases 

Aplastic anemia 

Malignant disease 

Tuberculosis 

Blood disesases 

Syphilis 

Nondiabetics under 0.9% 

b? 

NO 

0 

50 

»ri 

0 

■M 

ir\ 

Ui 

0 

> 

0 

O.I-O.I9 
0.2-0.29 
0. 3,-0. 39 

0.4-0.49 

0.5-0.59 

0.6-0.69 

0.7-0.79 

0.8-0.89 

0.9-0.99 

i.o+ove 

0 

2* 

7* 

5 

5 

I 

I 

\ I 

1 1 
r 

0 

0 

I 

I 

0 

I 

0 

1 

0 

0 

0 

0 

3 

2* 

5 

2 

I , 

0 

0 

1 

0 

0 

4** 

4 

4 

1 

0 

0 

1 " 

0 

0 

2* 

1 

4 

3 

2 

I 

0 

1 ° 

0 

0 

2 

0 

0 

1 

0 

0 

0 

0 

0 

2 

2 

0 

0 

0 

1 

0 

1 * 

2 * 

0 

I 

3 

0 

0 

0 

0 

0 

0 

0 

2* 

0 

0 

0 

1 

2 

I 

0 

I* 

I* 

3* 

0 

0 

1 

I 

0 

0 

Totals 

1 

1 ^ 

14 

14 

13 

3 

1 ^ 

7 

6 

7 


Each * denotes a case under 10 years of age 


The indications are, therefore, that the increased 
islet tissue content in these disease groups is due to 
an increase both in the number and in the size of the 
islets. Those under 10 years of age (4 cases) had 
numerous islets which were within the normal limits 
as to size. 

Cases with Islet Area Readings per Field 
of 3.6 per cent and Over 

All but one of these 20 cases had islet counts of 
over 50 to 10 microscopic fields, while the 6 cases 
under 10 years of age had over 100 islets each 
(table 9). The average size in 9 cases (45%) was over 
0.6 p.u. (table 12); the remaining ii cases, including 
6 under 10 years of age, were under 0.6 p.u. 


Table 13. Number and size of islets in various groups 


Group 

No. of Islets in 10 Fields 

Size of Average 
Islets, p.u. 

Nondiabetics 
under 10 years 

yo and over 

0.2 to 0.4 
none>o.6 

Nondiabetfes 
over 10 years 

20 to 50 , 

(30% in higher groups) 

0.3 to 0.6 
(i9%>o.6) 

Acute diseases 

20 to 50 

0.3 too. 6 

Diabetes mellitus 

10 to 30 

0. 1 to 0.6 

Malignant disease, 
tuberculosis, 
blood diseases, 
syphilis 

20 to yo, 41% 
over 50, 49% 

0.3 to 0.6 

Cases with islet area 
readings of 3 . 6% 
and over 

a) over 10 yr., > 50 

b) under 10 yr., >100 

a) >0.6 

b) <0.6 


These results show that the higher islet area read- 
ings are generally associated with an increased num- 
ber of islets, especially in children under 10 years of 
age. In adults, however, the increase may be due to 
enlarged islets. On the whole, therefore, children 
have a greater number of islets than adults but the 
average size is less. 

The data resulting from the various analyses of the 
cases according to the number and the size of the 
islets are summarized in table 13. 

DISCUSSION 

The main problems connected with this investiga- 
tion are a), those concerned with the establishment 
of normal standards, and b), those associated with 
the changes in the islet tissue content in disease. The 
work of Ogilvie has a direct bearing on the poinK 
raised under the first heading, while the data avail- 
able for the second section are provided by the 
present series. 
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Normal standards Ogilvie, in his senes, had ap' 
parently selected his cases to cover the whole age 
range, he did not consider the possibility of any 
alteration in the islet tissue content as the result of 
disease Since the present senes is essentially of an 
unselected character, the results lend themselves 
both to age and sex analyses as well as to the study 
of any reaction the islet tissue content may have to 
disease 


Tabu 14 Ooilvie's series on islet area in pancreatic tI'sue 






Age Groups in 

Years 





Islet 

area 

groups, 

% 

Under i 



Total under 3 

O' 

8 

10-19 

O' 

S 

0 

k 

b 

O' 

A 

O' 

1 


under 9 

0 

0 

0 

0 

1 ° 

0 

1 

0 

3 

0 

0 

4 

9-1 7 

0 

0 


1 

' 4 

12 

7 



4 

2 

33 

I 8-2 6 

7 

2 

0 

7 

11 

7 

3 


5 

2 

0 

27 

2735 

6 

7 

2 

15 


T 


0 

0 


0 

18 

3 6-4 f 

5 

0 

0 

J 

! 6 

0 

0 

0 

0 

0 

0 

6 

4 S-! 5 

7 

a 

i 

10 

10 

0 

0 

0 

0 

0 

0 

10 

overs 5 

1 


0 

2 

2 

0 

0 

0 

0 

0 

0 

2 

Total 

24 

- 

h 

40 

[48 

18 


4 

9 

7 


100 


Both senes are subjected to similar analyses in 
tables 14 and 15 Ogilvie’s results have been con- 
verted into percentage readings in order to make a 
direct comparison possible 
If the o 9 per cent group can be excluded as dia- 
betics and potential diabetics, then the 0 g, 1 8 and 
2 "! per cent groups include the greater part of both 
senes, 1 c 74 5 per cent of the present series (table 
1;) and 78 per cent of the Ogilvie series (table 14) 
Those groups constitute the normal range previously 
referred to In both senes, too, the figures for these 
groups correspond both individually and collectively 
Among the infants the Ogilvie series shows quite 
definitely that there is a tendency for the islet area 
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readings to be higher than in adults In his complete 
series including both infants and adults there were 
36 cases with readings of a 6 per cent and over Of 
these, 31 were infants and this was four-fifths of the 
total number of infant cases in the series Further- 
more, among the still higher readings the infant 
predominance is even more striking Of the 18 cases 
over 3 6 per cent only one was not an infant and this 
one was under 10 years of age 

In the present series the higher readings (over 
3 6%) occur to a great extent among the infants under 
3, and then with decreasing incidence up to 20 years 
of age This corresponds with the findings in Ogilvie 's 
senes although in his cases the proportion of higher 
readings was greater A further difference in the 
findings of the two investigations is that although the 
higher readings in Ogilvie’s senes are restricted to the 
infant group, similar readings were found in the 
present senes in 12 cases over 40 years of age or 6 per 
cent of the whole senes Thus the figures indicate 
that a high islet tissue content may be a), of con- 
genita! origin, which as a rule disappears by 20 years 
of age, or b), of an adult type which makes its appear- 
ance after 40 years of age 

Ogilvic's data lead him to conclude that during the 
first year of life the amount of islet tissue is aug- 
mented by an increase in the number of islets, then 
hyperplasia sets in, and by the third year both proc- 
esses arc at work at about the same rate During child- 
hood and adolescence any increase in the amount of 
islet tissue is through hypertrophy At 21 years of 
age the islet tissue content has become established 
These conclusions of Ogilvie conform with the find- 
ings of the present investigation 

However, the high islet tissue content in cases 
over 40 years of age has still to be explained This was 
not a feature of Ogilvie’s cases hut did cxicur quite 
definitely in the present series and will be con- 
sidered at a later stage in this report 

Variations of islet tissue content due to disease. 


Table 15 Islet area in pancreas in present series 


Islet 

Age Groups m Years 


Area 

Groups 

Under 



Total 

under 









Age 

Age or 

Totals 

% 

I 

I 

2 

0-9 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

70+ 

un 

un 

1 known 






3 








known 


under 0 9 
09-17 

1 8-2 6 

0 

1 

0 

2 

0 

0 

9 

1 

II 

0 

1 y 

9 

7 

6 

7 

2 

22 

5 

■ 18 

00 ',41 

3 

I 1 

0 0 

2 

' 2 

33 

71 

7 



7 1 

7 

2 

8 

3 

to 

7 

14 

1 

1 

0 

53 

3 6-4 5 

4 « 5 5 

3 

X 

0 

4 

6 

I 

3 

2 

6 

5 

1 ' 

I 

0 

0 

25 


0 

0 

I 

2 

I 

0 

0 

I 

2 

1 

0 

0 

0 


i 

0 

0 

1 

1 

I 

0 

0 

a 


I 




6 


2 

I 

0 

3 

3 


0 

0 

2 

1 

I 

0 

0 

0 

7 

Totals 

21 

1 ■> 

1 ° 

25 

31 

1 

27 

1 '8 

35 

39 

31 

6 

I 1 

4 

202 
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Diabetes mellitus in all of its phases is too familiar to 
require any discussion here. However, hypoglycemia 
or hyperinsuhnism is not so well known and hence a 
summary of the literature on this condition may be of 
assistance. The subject has been reviewed by Gam' 
mon and Tenery (3), and Wauchope (4). 

Harris (5) examined the fasting blood sugar in 1,497 
cases and found 67 in whom the level was 0.079 


The age and sex incidence of hypoglycemia also 
has its interesting features. The 30 to jo-ycar-agc 
groups are most affected but the condition may ap- 
pear at any age. It is reported to be twice as common 
in men. 

In children hypoglycemia also is a problem. Wau- 
chope (4) found the blood sugar in those under 3 
years of age lower than m adults. According to Hams 


Details of cases illustrated in diagrams (fig. i to 21) 


Fig. 

Case 1 

! 

Sex 

and 

age 

Disease 

Islet 

area 

% 

No. of 
islets in 
10 fields 

Remarks 

I 

16 

M, 

43 

Acute pericarditis 

1-3 

40 

Normal 

2 

37 

M, 

59 

Dislocated vertebrae 

1.8 

?3 

3 

1 

386 

M. 

58 1 

Adrenal atrophy 

Acute pencarditis 

0.7 

22 

Nondiabetic with reading 
under o.g% 

1 

4 i 

207 

F. 

7 

Chloroma 

3-7 

131 

Nondiabetics with readmes 

y 

28 

M, 

66 

Pulmonary tuberculosis 

4 4 

71 

of 3 . 6 to 4 . 6 % 

6 

188 

M, 

6 mo. 

Lymphosarcoma, bronchopneumonia. 

4-7 

119 

Nondiabetics with readings 

7 

2 II 

F. 

43 

Otitis media, cerebral abscess, pyemia 

4-9 

61 

of 4. 6 toy. 5% 

8 

31 

M, 

12 

Tuberc. spine, tuberc. bronchopneu^ 
monia 

5-2 

140 

9 

91 

M. 

56 

Pellagra, caremoma of tongue 
* Cerebrospinal meningitis 

7.8 

123 

Nondiabetics w-ith readings 

10 

329 

^ M, 

3 mo. 

5-5 

135 i 

of 5.5% and over 

II 

256 

F. 

24 

Diabetes mellitus 

0.7 

1 18 

1 Diabetics with readings under 

12 

364 

M, 

63 

Diabetes mellitus 

0.8 

i8 

0.9% 

13 

365 

M. 

55 

Diabetes mellitus, coronary atheroma 

0.6 

13 

14 

15 

224 

5 

F, 

73 

Diabetes mellitus, ulcerative cohtis 
Diabetes mellitus 

0 0 

10 

22 


16 

29 

M. 

65 

1 Hemochromatosis 

0.2 

10 


17 

237 

F, 

54 

Diabetes mellitus 

1.6 

21 

Diabetics with readings be- 

18 

378 

F, 

54 

Diabetes mellitus, chronic gastnc ulcer 

I.O 

36 

between 0.9 and 1.8% 

19 

142 

M, 

49 

Diabetes mellitus 

0.9 

32 


20 

376 

M. 

62 

Diabetes meUitus, pyemia, chronic Pb 
poisoning. 

Diabetes mellitus 

4.6 

55 

Diabetics with readings of 

1 . 8% and over 

21 

299 


57 

2.9 

48 



cent or under. Most of these patients, especially 
those with blood sugar below 0.069 per cent had 
symptoms attributable to hypoglycemia. As a result 
of this study he concluded that mild hypoglycemia 
was not rare. Later he found among 2541 nondia- 
betics 218 with various degrees of hypoglycemia in- 
eluding 86 with unmistakable symptoms of the con- 
dition (6). The experience of Sippe and Bostock (7) 
was that in a mixed series of cases the proportion 
showing hypoglycemia was 0.47 cent. In the same 
series there were 0.51 per cent of diabetics. They 
concluded that hypoglycemia was as common as 
hyperglycemia. 

Diabetics may develop hypoglycemia at a late 
stage, and this may appear in cases that have not 
received insulin treatment as well as in those that 
have. This has been reported by Jonas (8), Joslin (9) 
and Ashe et ah (.-loy Hypoglycemia in this form has 
been termed dyinsulinism. 


(6) newly born infants of diabetic mothers may die of 
hypoglycemia; in such cases the pancreas apparently 
had been overactive in order to compensate for the 
lack of insuh'n in the mother. In consequence, the 
infant at birth develops hypoglycemia. But hypo- 
glycemia may also occur in infants born of non- 
diabetic mothers (ii). 

Little can be said concerning the pathology of 
hyperinsuhnism except that numerous workers have 
reported the presence of hypertrophy and hyper- 
plasia, and, in some cases, adenomata of the islet 
tissue, while in a few cases the causal lesion was a 
carcinoma of islet origin. 

It is evident, therefore, that conditions exist in 
which structural features in the islets correspond, on 
the one hand, with underactivity (hypoinsulinism), 
and, on the other hand, with overactivity (hyper- 
insuhnism) ; these conditions can be determined to a 
large extent by ascertaining the proportion of the 
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islet tissue present Although this senes contains a 
group of diabetics to illustrate underactivity of islet 
tissue It does not include any authenticated cases of 
hypennsuhnism However, the readings at the upper 
extreme are sufficiently high to suggest an islet tissue 
content greater than the normal A low islet tissue 
content occurred in very few nondiabctics of both 
senes Ogilvie in his senes of 100 normal cases had 
only 4 in the o 9 per cent group In the present senes 


The diagrams for the group of acute cases (fig i and 
a) serve as normals In them there is as a rule a general 
increase in the height of the columns, although in a 
few instances the rise tends to be rather sharp In 
general the appearances seem to be analogous to 
those in a normal incidence curve 

An examination of the bar diagrams of the diabetic 
group with readings under 09 per cent discloses 
that there are three types A) There are those in 



^^6 i“io Bar diagrams of general croup readings op islet tissue Each 6gure re 
in 10 fields (abscissae) the ordinate values represent o 5 planimeter units converted 
readings less than 0 9%, fig 4 and 5, readings from 3 6 to 4 6%, fig 6-8 readings 4 6 
Fjg Bar diagrams OP diabetic GROUP READwes, see legend for fig i-io Fig 
o 9 to I 8%, fig ao-ai, readings over 1 8% 


a Similar group was made up of 29 diabetics and 4 
nondiabetics, which appears to confirm the view that 
an islet tissue content of less than i per cent is below 
normal and is significant of diabetes mellitus 

As the diabetic group contained 22 cases with read- 
ings over o 9 per cent, the complete picture is mcffe 
complicated than is implied by a low islet reading 
alone, in consequence the group requires further 
study At this stage bar diagrams were found to be a 
useful form of analysis 

The bar diagrams were made by plotting the 10 
individual readings for each case (abscissae) against 
planimeter units as the vertical measure (ordinates) 


which all the columns are very low (fig 13-16) imply- 
ing low readings throughout and therefore extensive 
and uniform islet damage B) There are those in which 
low columns are associated with one or several peaks 
(fig 12) In these cases islet damage had been fol 
lowed by some measure of repair either by an increase 
in the number or the sizie of the islets, which in turn 
has given rise to the higher reading C) There arc 
those which show a reduced normal diagram indicat- 
ing a uniform reduction of the islet tissue best ex- 
plained by the assumption of a generalized islet 
atrophy (fig ii) In brief, then, the above types 
represent cases in which there had been extensive 
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islet tissue damage with or without repair of a com- 
pensatory type, and a separate group in which the 
low islet tissue content was due to uniform islet 
atrophy. 

In the diabetic group of 0.9 to 1.8 per cent the bar 
diagrams are mostly of the normal type (fig. 17). A 
number, however, show the steep upward trend sug- 
gestive of compensatory repair (fig. 18). In some the 
diagrams are in the form of a plateau (fig. 19); this 
could be explained by the assumption that regenera- 
tion had occurred throughout. Those cases in the 
diabetic group with readings over 1.8 per cent, had 
exaggerated normal diagrams suggestive of a general 
hypertrophy or hyperplasia of islet tissue (fig. 20 and 
21). 

But it must not be lost sight of that many of the 
diabetics with readings over 0.9 per cent show some 
degree of hydropic or hyalin degeneration of the 
islets; such areas cannot be excluded in making the 
area measurements as they frequently occur in scat- 
tered patches within the islets. It is clear therefore 
that a mere increase in the islet area cannot be the 
sole criterion of the effectiveness of that islet. 

The 4 nondiabetics with readings under 0.9 per 
cent had bar diagrams which were of the miniature 
normal type and similar to a form seen among the 
diabetics (fig. 3); this was assumed to be significant 
of a uniform atrophy of the islets. 

The groups with high islet tissue content have still 
to be considered. Table 5 shows that the higher 
readings occurred chiefly in males (males 15; females 
5), and in addition to infants, adults over 40 years had 
a high incidence. This is in accordance with the 
.clinical experience of hypoglycemia. The bar dia- 
grams of all groups with readings over 3.6 per cent, 
with the exception of 3 cases, show an exaggerated 
normal appearance (fig. 4-10), and therefore repre- 
sent either hypertrophy or hyperplasia of the islets 
in general, or an increased number of islets, rather 
than compensatory repair following islet damage. 

In this series there were no authenticated cases of 
hypoglycemia but any of the 20 cases with readings 
over 3.6 per cent might have been potential or pos- 


sibly actual cases of hypoglycemia, especially since 
various workers have found that hypoglycemia is as 
common as hyperglycemia or diabetes mellitus. 

CONCLUSIONS 

In sections of the pancreas in 202 cases including 51 
diabetics, the islets in each of 10 microscopic fields 
were drawn by a camera lucida, and their total islet 
area was estimated by a planimeter. The results, in 
percentage of islet to pancreatic tissue, were an- 
alysed to find out if age, sex, or disease were asso- 
ciated with variations in the total islet tissue con- 
tent, or in the site or number of islets. 

At the one extreme are cases with low islet tissue 
content and these are almost exclusively diabetics. At 
the other extreme are those with a high proportion of 
islet tissue, and the latter were principally infants, 
or adults with chronic or proliferative diseases. 

Under 0.9 per cent of islet tissue is presumably sig- 
nificant of a deficiency of insuh’n secretion since it 
occurs in the great majority of cases of diabetes 
mellitus. 

From 0.9 to 2.7 per cent may be considered normal 
for adults, and from 0.9 to 3.6 per cent normal for 
infants. 

Over 3.6 per cent is classed as high and probably 
significant of potential or actual hypoglycemia. 

I am grateful to Professor Baker for his interest and helpful crit- 
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Clinical Studies with Male 
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V. Therapeutic Use of Pellets of 
Testosterone Propionate 
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From the Deijartment of Mediane and the Jama Bu- 
chanan Brady Urological Institute, The Johns Hop 
\ins Uniiersity and Hospital, Baltimore, Maryland 

A dministration op hormones by the implan- 
tation of compressed pellets of the pure sub- 
stances has been practiced extensively since 
the introduction of this technique by Dcanesly in 
1917 (r) Pellets of desoxycorticosterone acetate have 
been carefully studied hy Thom and his collabora- 
tors, and their therapeutic usefulness m patients 
suffering from Addison’s disease has been estab- 
lished (a, 3, 4) 

Although the experimental use of androgenic ster- 
ols in patients was begun even before desoxycotticos- 
terone was available, the therapeutic use of pellets of 
testosterone derivatives in patients suffering with 
androgen deficiency is by no means estabhshed on a 
sure foundation For this delay there are several rea- 
sons 

There has not yet been evolved any standardiza- 
tion of dosage of androgenic substances in any of the 
techniques of administration The criteria of adequate 
and optimal therapeutic effect are matters on which 
workers in this field have not reached a uniformity of 
opinion (5, 6) One great difficulty lies in the fact that 
the metabolic responses to androgenic compounds 
cannot be measured quantitatively as well as the re- 
sponse to adrenal cortical compounds, and according- 
ly one must depend on clinical (and often subjective) 
signs which cannot be assayed accurately 

Pellets of androgenic compounds made by hand lack 
uniformity in size and consistency, and have given 
discordant results in the hands of different investiga- 
tors (vide infra) Androgenic pellets also have a 
greater tendency to slough than do pellets of desoxy- 
corticQsterone compounds, probably due to a more 
vigorous foreign body reaction (5, 6, 7). It perhaps 
should be reemphasized that in no instance have we 
found infection to play a role in sloughing the pellets 
It has been difficult to find patients wilbng to re- 
turn at frequent intervals for surgical removal of pel- 
lets, so that they may be weighed and the rate of ab 
sorption of the material determined Ivlany of the 
patients live considerable distances from Baltimore 
Received for publication November 3, 1941 
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and most of them are regularly employed Further- 
more, the search for the pellets several months after 
implantation is not always easy, and the probing re- 
quired to find them is sometimes associated with con- 
siderable pain Often m the surgical removal of pellets 
for assay, small pieces of the pellets are chipped off, 
thus rendering them valueless for weight assay 
The absorption curves for pellets of androgens 
have been studied rather extensively m animals Most 
of the reports, however, are concerned with small pel- 
lets weighing only jo mg or less Forbes (9) reviewed 
the literature on the subject and reported his own ex- 
tensive experiments on the absorption rate of small 
pellets in the rat He found that small pellets of tes- 
tosterone, methyl testosterone and testosterone 
monopropionate were absorbed on a linear curve (this 
curve showed the percentage loss per day of each pel- 
let), and he concluded that “such pellets should sup- 
ply roughly (although not exactly) the same amount 
of hormone daily until the pellet is about 90% ab- 
sorbed " Vest, Drew, and Langworthy (10) implanted 
considerably larger pellets (weighing 300-350 mg 
each) in macaques and removed them later for assay 
AH of the workers with androgen implants in animals 
have agreed that a) the absorption rate probably 
vanes with the surface area of the pellet rather than 
with Its weight, b) that the density of the pellet is an 
important factor in the absorption rate, and c) that 
testosterone, methyl testosterone, testosterone mono 
propionate and testosterone dipropionate are ab- 
sorbed in descending order of rapidity 

Only a few reports on the use of androgen jiellets 
m man have come to our attention In 1939 Howard 
and Vest (8) reported the successful use of large pel- 
lets of testosterone in hypogonad patients The same 
authors in the same year also reported successful pel 
let implantations with the use of an ‘injector’ instru- 
ment (7) Biskind, Escamilla and Lisser (ii) implanted 
many small pellets of methyl testosterone in a series 
of hypogonad patients Their pellets varied from 80 
to 180 mg Judged by the subjective effect, these pel- 
lets were therapeutically satisfactory for periods of 33 
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Table i. Absorption rate from testosterone propionate 

PELLETS IMPLANTED IN THE INFRAECAPULAR REGION 


Patient 

Implanta- 
tion Date 

Removal 

Date 

Weights 

Days 

Average 
per Daj- 

W.E.P. 

5/17/40 

3/12/41 

mg. 

63 

29 

20 

40 

300 

mg. 

0.46 

0.57 

0.60 

0.53 

B. R. 

7/19/40 

1/ 8/41 

42 

174 

0.91 




48 


0.87 

s. J. 

. 6/10/40 

9/27/40 

90 

109 

I.OQ 

I. W. 

4/10/40 

11/ 14/40 

50 

218 

0.70 

D. M. 

10/ 5/40 

4/ 8/41 

70 

185 

0.70 




93 


0.58 




QD 


0.59 




65 


0.73 

J. H. 

6/ 2/41 

9/ 9/41 

10.0 

99 

0.83 

S. J. 

9/27/40 

4/16/41 

70 

201 

0.65 

W. G. 

9/25/40 

♦ 

134 

77 

0.85 




114 

127 

0.68 




117 

137 

0.60 

J.R. 

4/10/40 

2/ 1/4 I 

56 

296 

0.50 

R. E. 

5/ 1/40 

6/13/41 

35 

408* 

0.40 




38 


0.40 




39 


0.40 




06 


0.43 

W. A. 

5/ 1/40 

6/18/41 

10 

413* 

0.46 

R. H. 

7/ 17/40 

11/ 6/40 

107 

1 12' 

0.83 




97 


0.92 




no 


0.80 




no 


0.80 

B. H. 

9/ 3/41 

9/11/41 

I8I 

8 

2.40 



9/17/41 

179 

14 

1.50 



9/24/41 

175 

21 

1.19 



9/ 30/41 

172 

27 

1.03 

R. C. 

9/18/41 

9/25/41 

178 

7 

3-10 



10/ a/41 

183 

14 

1. 18 



10/ 9/41 

174 

21 

1.25 

A. S. 

12/13/40 

10/17/41 

35 

307 

0, 50 


' Subjectively, therapy considered inadequate for 3 months. 
^ Subjectively, therapy considered inadequate for a weeks. 
* Sloughed on 12/11/40, 1/30/41 and 2/9/41. 


to 79 days. Dorfman and Hamilton (12) implanted 
pellets of 10 mg. each on two occasions, once the total 
dosage being 90 mg. and again 280 mg. There was not 
entirely satisfactory clinical response (subjective) in 
either case. In a very recent paper Escamilla and Lisser 
(13) reported on the clinical use of larger pellets each 
weighing 200 mg. In one patient 4 pellets of methyl 
testosterone totaling 800 mg. proved subjectively 
adequate for 3J4 months. The pellets were removed 
after 4 months and had lost per day an average of 3.5- 
mg. or not quite 0.87 per pellet per day. In another 


case 3 pellets of methyl testosterone were implanted 
and proved effective for only ii weeks. In the third 
case in which they used 200 mg. pellets, 800 mg. was 
implanted. The patient was lost sight of two months 
later at which time the implantation seemed to be sub- 
jectively adequate. 

METHODS 

The primary object of this article is to report ob- 
servations on the absorption of pellets of testosterone 
propionate. All pellets used in this series were ma- 
chine-made under uniform aseptic conditions and 
they weighed approximately 200 mg.* Because of the 
possibility of bacterial contamination we have not 
weighed the pellets prior to implantation. Ten pellets, 
however, were picked at random by the manufactur- 
ers from a large lot and their weights were found to 
vary from 207.8 to 200.2 mg. The mean weight of 
these ten pellets was 202.6 mg., and the average devia 
tion from the mean was 1.8 mg. All the pellets were 
implanted by essentially the same technic as re- 
ported previously from this clinic (8) except that the 
sites in all instances were in the infrascapular region 
upon the muscle fascia, and each pellet was placed at 
a distance of approximately 6 cm. from the incision 
line. A small pocket was made for each pellet by in- 
serting a closed Halsted clamp backward along the 
fascia from the incision line and then opening the 
clamp. Into the pocket thus made one pellet was in- 
serted through a nasal speculum, the opening being 
closed with a single silk suture. 

In evaluating the absorption rates of the pellets 
only those pellets which were removed entirely intact 
and unchipped are charted. Because of the technical 
difficulties previously mentioned, it was possible to 
gain information of use in absorption rates from only 
14 of a total series of 22 implantations which were 
made with this type of pellet. 

RESULTS 

Absorption curves. The data on the rate of absorp- 
tion of the surgically removed pellets and those which 
sloughed are shown in table i. Since it was felt that 
the absorption rate from pellets which sloughed might 
not be the same as if they had remained in situ, the 
data were not at first included in the charts. Their ab- 
sorption rate falls closely along the general curve of 
those pellets surgically removed so it was thought 
permissible to include them in the series. Figure 1 
shows the average loss per day from each pellet plot- 
ted against the number of days that the pellet re- 
mained in situ. 

In the earlier cases the pellets were removed only 
after prolonged periods of time. It was found that, as 

1 These pellets of testosterone propionate (Perandren) 
nished to us by Ciba Pharmaceutical Products, Inc., Summit, Nc 
Jersey. 
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a rule, the longer the pellet had remained the less had 
been its daily loss Thus Jt may be seen that jn those 
instances in which the pellets remained more dian 400 
days after implantation, the average daily absorption 
amounted to somewhat less than o 5 mg per day for 
each pellet In those instances in which the pellets 
were removed between 180 and 220 days after im' 
plantation, the average daily absorption was between 
o 6 and 0 75 mg Because it bad been our impression 
that the thick, fibrous capsule which forms around the 
pellet was largely responsible for the surprising uni' 
formity of the absorption rate, it seemed likely that 
the rate would be more rapid in the early days after 
implantation before the capsule had been formed In 
two patients it was possible to remove pellets at 
weekly intervals after implantation This hypothesis 
for absorption of pellet material was found to be cor' 
rect It can be seen in the figures that in the first week 
after implantation there was a rapid loss of the pellet's 
substance with average daily losses far greater than 
those found later Furthermore, the variation in ab' 
sorption rates in these early days is seen to be greater 
than at later periods The initial pellet weights arc 
recorded as 200 mg Since this may vary between 200 
and 208 mg , a considerable error is introduced into 
the calculation of the first week's absorption rate 
Since all pellets weighed more than 200 mg , the pro' 
portional difference between absorption rate between 
the first week and succeeding weeks would be even 
greater than that shown m the figures A greater 
variation in absorption rate might be anticipated in 
the first week since one would expect considerable 
difference in tissue reactivity (and, hence, rate of cap- 
sule formation) from patient to patient 

T/iempeutic eff’ectnensss The difficulties involved 
in evaluating the therapeutic effectiveness of andro 
gen administration have been discussed (3) As an aid 
in this evaluation the most striking objective changes 
in our first group of hypogonad patients treated with 
25 mg of testosterone propionate twice each week 
were charted We have termed this chart the primary 
pattern of response (■\) Six of the cases included in 
this present report had had no androgenic therapy 
prior to the implantation of the five 200 mg pellets of 
testosterone propionate In all of these six cases the 
objective response fell well within the limit of, or — 
— bettered, our primary pattern 
Therefore, the androgenic therapy supplied by the 
filets was as good as if not better than that produced 
y the injection of 25 mg of testosterone propionate 
twice each week 

V ^*ght patients of this group who previously 

had been given effective androgenic therapy by some 
ot er method, the implantation of five 200 mg pellets 
maintained or advanced the effects previously ob 
rained 



Fig 1 Each toint on the graph represents the atiount of 

THE DRUG ABSORDED PER DAY PROM AN INDIVIDUAL PELLET TheSC 
figures arc calculated by subtracting tbe u, eight of tbe pellet at 
the time of removal from its initial rtclgbt, and dividing by the 
number of days tbe pellet remained in situ 

Duration of pellet effects We have repeatedly em- 
phasized the dangers of relying on subjective criteria 
in evaluating androgenic therapy (5, 6, 8). However 
m estimating the effective duration of the pellets in 
this senes of cases, we are compelled to rely on the 
patients’ own evaluations to a considerable extent. 
We have found, using other methods of administra- 
tion, that when effective therapy ceases, the patients 
complain of certain changes in their status which are 
fairly charactenstic. Among these are a), the feilure 
of ejaculation, b) loss of libido and c), a general dete- 
rioration in the sense of well being. These symptoms 
are reported long before we are able to detect any ob- 
jective regression except a diminution of the amount 
of prostatic secretion obtained by massage 

Four patients in this series complained that the 
pellets had become ineffective or, as they expressed 
It, bad run out" at the time of their removal. Two 
of these were those in whom the pellets had remained 
more than 400 days Patient W A stated that his 
treatment had not been “good enough" for about two 
months, in other words, the s pellets had given him 
subjectively satisfactory response for approximately 
days In the case of Pntient R E , the feeling was 
expressed that he had needed “more stuff” for nearly 
4 months prior to the date of pellet removal Thus, 
subjectively, the pellet had been adequate for about 
190 days Patient A S reported at 307 days that the 
pellets had been not so good for 7 weeks though they 
are still working some." Patient R H felt that the 
pellets had yielded adequate therapy for only a little 
over three months and the reason for his return to us 
on the Hath day was that the pellets have run out 
now for about two weeks ” All of the other patients 
in this series felt that for the duration of their ini' 
plants the therapeutic effects derived were entirely 
adequate and satisfactory One other patient, not in- 
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eluded in this series because we were unable to re- 
move the pellets for assay, felt that the five 200 mg. 
pellets were adequate for only four months. 

interpretation of results and discussion 

Our interpretation of the above results is as fol- 
lows. In the first few days after pellet implantation 
there is a rather rapid absorption amounting to as 
much as 3 or more milligrams per day from each pellet. 
After this, presumably with capsule formation, the 
absorption rate steadies down to a surprisingly con- 
stant rate somewhere between 0.5 to i.o mg. per day. 
This daily absorption rate will continue for many 
days, falling gradually until the pellet has become 
very small. This is in line with the findings of Forbes 
in his rat experiments. 

Upon many variable factors will depend the 
amount of androgen required to maintain adequate 
response in a group of hypogonad patients. It seems 
unreasonable to suppose that every patient suffering 
from hypogonadism will require the same daily dose 
of androgen. Since each pellet in the period between 
the 15th and the 200th day yields from 0.6 to 0.9 mg. 
per day, the combined yield of 5 pellets would be be- 
tween 3 and 4.5 mg. For a patient who requires for 
adequate subjective effect a mim'mum of 4 mg. per day 
5 pellets would be sufficient for a considerably shorter 
period of time than would be the case for a patient 
whose required dosage might be only 3 mg. per day. 
jfilf this hypothesis is correct, in a patient in whom 5 
fpellets have become inadequate in 4 or 5 months we 
should be able to provide an adequate absorption level 
by implanting 2 more pellets. Then, perhaps, when a 
new implant is considered, 7 or 8 pellets might be 
more suitable than 5. It should be stressed that five 
2CO mg. pellets have been subjectively adequate in all 
of our patients to date for at least 3 months, and in 
most patients for longer periods. 

From these findings we have concluded that during 
the first week or so after implantation considerably 
more androgen is absorbed than is necessary. No 
harmful results have been noted. It is true in the first 
week or two of therapy that the previously untreated 
patients have noted much more vigorous stimulation 
in the sexual sphere than they have experienced later; 
nevertheless this same subjective overstimulation has 
occurred at first in all of our hypogonad patients, 
with any of the methods of androgen administration 
we have used. This has been attributed to the hyper- 
sensitivity that is commonly seen in endocrine defi- 
ciencies to the substance that is lacked. 

In this paper we are not concerned with optimal 
or adequate dosage of androgens. However, it seems 
from the data presented, that one can readily vary 
the dosage of testosterone propionate over wide lim- 
its as may be desired simply by implanting more or 


fewer pellets. Our patients who have been treated by 
pellets, by injection or by oral androgenic therapy 
have, with a single exception, preferred pellet admin- 
istration. Other advantages of pellets over intramus- 
cular injection or oral administration of androgens arc 
the great saving of material and the elimination of 
nuisance to the patient in having to take injections or 
tablets. 

SUMMARY 

Our experience with machine-made pellets of tes- 
tosterone propionate implanted beneath the skin in 
patients suffering with hypogonadism has been dis- 
cussed. We have found this method of administration 
satisfactory; it is the most saving of material and, un- 
less the pellets slough, the least trouble to the pa- 
tient. Duration of effects is discussed, and charts of 
absorption rates are given. In some patients a given 
number of pellets supplies subjectively adequate 
therapy for only a few months, whereas in others this 
same dose will be effective for a year or more. We 
have explained this variation in effect on the theory 
that the former group of patients requires a higher 
daily supply for adequate subjective effects than do 
the latter. 
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D iversified types of eunuchoid patients were 
employed in this study in order to learn what 
influence the presence of testicular tissue had 
on effective doses of testosterone. Two patients were 
bilateral cryptorchids, ii and 33 years of age, in 
whom no testicular tissue was demonstrable. Two 
others were 20 and 31 years of age and had undeveh 
oped retractile testes which apparently were either 
nonfunctioning or which gave evidence of a minimal 
amount of activity. The fifth patient had had an uni^ 
lateral orchipexy performed but was deficient in teS' 
ticular function. The sixth patient exhibited definite 
hypogenitalism which was associated with a primary 
gonadotropic pituitary deficiency. Subcutaneous im 
plants of testosterone as a method of treatment in 
cases of testicular deficiency were introduced experi' 
mentally by Deanesly and Parkes (i). Following this, 
reports of the clinical application of this method of 
therapy appeared in the literature (2). To be clinically 
expedient, a mode of therapy should be effective; it 
should have no undesirable side effects and it isessen' 
tial that it be reasonably inexpensive and possess case 
in administration. In order to determine the best 
method of fulfilling these criteria, the aforementioned 
six preadolescent eunuchoid patients were employed 
in our study. The cryptorchid patients acted as excel' 
lent controls for comparison with the patients who 
possessed some testicular tissue. 

METHOD OF STUDV 

The study was divided into a clinical and labora' 
tory evaluation, and attempts were made in all cases 
to integrate the findings by these two methods of ap' 
proach. 

Received for publication November 6, 1941. 


Clinicdl study. General physical examination, basal 
metabolic rate determinations and roentgenograms of 
the hands and wrists for the determination of the 
bone age were made in all cases. Each patient was 
given an initial subcutaneous implant of 300 mg. of 
testosterone.^ The two cryptorchid patients were 
given a single subsequent implant at an interval of 6 
weeks, and following this were given 80 mg. of methyl 
testosterone by mouth daily. The other four pa' 
tients received subcutaneous pellet implantations at 
intervals of 6 to 8 weeks. No oral testosterone was 
given to these patients. The objective and subjective 
changes in the patients were recorded before and dur' 
ing the course of the treatment. 

Laboratory study. Twenty'four'hour collections of 
urine were assayed at weekly intervals for three suc' 
cessive weeks preceding the administration of any 
type of medication. This was done in order to secure 
an approximate idea of the type of androgenic and 
estrogenic excretion curves in this type of patient. 
After the implantation of the testosterone, 24'hour 
collections of urine were secured at 5 to 7 day inter' 
vals for a period of 3 to 8 months. All specimens of 
urine were assayed for estrogens and for androgens. 
The latter were determined biologically in accordance 
with our modification of the chick'comb'weight 
method (3) and colorimetrically according to the 
method of Neustadt (4). This was done in order to 
compare the excretion curves of the biologically active 
material with the colorimetric measurement of the 17' 
ketosteroids and to learn whether these curves could 


* The testosterone pellets and the methyl testosterone that 
were employed in this study were supplied by the Schering 
Corporation, Bloomfield, N. J. through the kindness of Dr. 
Edward Henderson. 
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indicate the proper dose of testosterone that was to be 
administered to the patients. 

Technique of implantation. Originally, flat pellets 
(disks) were employed for subcutaneous implantation. 
This was accomplished through an incision in the skin 
after preliminary infiltration with 2 per cent novO' 
cain. A point was chosen between the seventh and 
ninth ribs in the midaxillary line. The incision was 
made in the intercostal space and varied from i to 3 



Fig. 1-3. PatitntW. M. Fig. i. Before treatment. Noticefemale 
configuration of body outline. Age 33 yr. Fig. 3. Close-up shows 
scars of unsuccessful orchipexy. Observe absence of testes. Fig. 3. 
After receiving 450 mg. testosterone subcutaneously. Marked and 
rapid response resulted within 3 months. 

inches in length. Small pockets were then made in the 
subcutaneous tissue and a small nasal speculum was 
introduced into the pockets thus formed. The disks 
were slipped into the pockets between the separated 
blades of the speculum. This gave a comparatively dry 
field and facilitated introduction of the pellet. Follow' 
ing this earlier method of implantation, it was shown 
that the immediate rate of absorption of the testoster' 
one depended upon the degree of surface contact 
which the pellet made with the body fluid (5, 6, 7) 
rather than upon the mass of the pellet. Consequently 
the use of cylindrical pellets measuring 3 by 8 mm. 


was adopted in this work. This type of pellet has 
since simplified the method of administration. In 
place of making an incision in the conventional man- 
ner, a number 3 trocar with a beveled edge is intro- 
duced subcutaneously, after the skin has-been infil- 
trated with 2 percent novocain. No preliminary nick- 
ing of the skin with a scalpel is necessary. Up to 6 or 
even 8 pellets, each weighing 75 mg., can thus be in- 
troduced at one time. No suture is required and a 
small dry dressing suffices. The advantages of this 
method of administration immediately become ap- 
parent. It is simple, rapid, leaves no scar and facili- 
tates the initial rate of absorption of the testosterone. 

CASE HISTORIES 

Patient i, A. C., age 21 years had always suffered from 
bilateral cryptorchidism. The patient exhibited the find- 
ings typical of a pre-adolescent eunuchoid. He measured 
73 1/2 inches in height, his span was 78 1/8 inches, and his 
weight was 181 pounds. His face was smooth and he had 
never shaved; there was an extremely sparse growth of 
pubic hair; there was no axillary hair nor hair on his chest. 
The genitals were small, the penis being infantile in size; 
the scrotum was flat and resembled labial folds; the pros- 
tate was small, being about the size of that of a prepuberal 
boy. His B. M. R. was — 16 per cent. Roentgenograms of 
the hands and wrists showed failure of epiphyseal closure 
and the bone age was that of a boy of 14 years, 9 months. 
The patient had never had erections or nocturnal emis- 
sions. On 3/1/41, 300 mg. of testosterone was implanted 
under the skin. Priapism occurred 3 days after implanta- 
tion of the pellet. At this time there was also an increased 
output of urine. On 7/17/41, 300 mg. was again inserted. 
The penis was definitely increased in size, the prostate was 
larger and pubic and axillary hair showed rapid growth. 
On 6/14/41, the patient weighed 200 pounds(again of 19 
pounds), measured 74 1/2 inches (grew i 1/4 inches), and 
his span was 81 inches (2 7/8 inches increase). Beginning 
6/21/41, the patient was given daily oral doses of 80 mg. 
of methyl testosterone. The general improvement con- 
tinued and the patient began to shave once a week on 
8/2/41. On 8/30/41 his B. M. R. was +7 per cent. Acne 
developed on the face for the first time. This is a common 
finding when the eunuchoids are given androgenic ther- 
apy. On 9/20/41 the patient reported that he was shaving 
three times a week. His height at this time was 75 inches, 
and his weight was 215 pounds. There was a complete 
change psychologically; a previously diffident and sensi- 
tive individual became an aggressive and self-confident per- 
son, The patient informed the authors that he was con- 
templating marriage in the very near future. Roentgeno- 
grams of the hands and wrists which were taken on 
9/14/41 showed no progress in epiphyseal closure, the ap- 
pearance being the same as at the beginning of treatment. 

Patient 2, W. M., age 33 years. This patient was simi- 
lar in all respects to patient A. C. His height was 6 ^ lA 
inches, his span 73 inches, and his weight 202 pounds. 
was operated upon on Oct. 17, 1917, for bilateral un - 
scended testes. The testicles were supposed to have occ 
placed in the scrotum, but as far as the patient can reca , 



February, 194a 


ANDROGEN PELLETS IN EUNUCHOIDS 


”3 


the operation was unsuccessful Palpation failed to reveal 
any testicular tissue The prostate was small and the cx' 
temal genitals were infantile m type The pubic hair was 
very sparse, and there was no axillary hair nor hair on the 
chest The patient s bone age was that of a boy of 17 years 
On 1/27 /41, joomg of testosterone was implanted sub' 
cutaneously The patient was not seen again until 5/9/4J 
At this time the penis had definitely increased in size, 
there was a heavy growth of pubic hair and an increased 
growth of axillary hair The patient stated that potency 
was present for the first time On 5/13/41, a i5omg pellet 
was mserted subcutaneously A smaller dose than the ong- 
inal vras found to be sufficient for the patient’s needs On 
6/28/41, the patient began receiving 80 mg of ora! meth' 
yl testosterone daily On 8/7/41, a slight acneform erup' 
tion appeared on the face and chest The patient was then 
shaving once a week, the prostate was definitely increased 
in size, and his weight had increased to 213 pounds His 
B M R was +26 per cent, pulse 82 The hair growth 
continued to increase and the genitals reached the bio' 
logical hmits of their growth The patient has been rc' 
ceiving 60 mg of methyl testosterone daily and up to the 
present time has shown maintenance of hts improved con' 
dition 

Patient 3, A K , age 20 The patient was first seen on 
5/7/37, at which time a diagnosis of cryptorchidism due to 
primary hypopituitarism was made His height was 60 1 /4 
inches and his span was 61 1/4 inches TheB M R was 
+29 per cent The glucose tolerance curve showed an in' 
creased tolerance for sugar, with the greatest nse being 
09 per cent Pregnancy unne extract (200 R u ) was given 
three times a week from 6/5/37 11/8/37 His height 

at this time was 61 i/a inches, span 6a 1/4 inches Both 
testicles had descended into the scrotum, but there was 
no increase in the size of the penis nor scrotum The pros' 
tatc was small Antenor pituitary like substance was then 
continued for two months more The patient's physical 
condition remained static Roentgenograms taken on 
5/5/38 showed retardation m skeletal development Un' 
nary assays showed the presence of FSH, yet the patient 
failed to show any improvement in the size of the penis, 
scrotum or testicles There was a very slight growth of 
pubic hair but no axillary hair The patient was seen again 
on3/7/4iafterretumingfromaCCC camp His height 
at this time was 66 i /4 inches and his span was 68 1 /4 
inches The genital development was unchanged, the tes' 
tides were still in the scrotum but they were only pea' 
sized and were retractile, slipping into the mgumal canals 
and giving the appearance of undescended testes On 
4/22/41, 300 mg of testosterone propionate was im 
planted subcutaneously The patient showed very bttic 
improvement On 5/21/41, 300 mg was again implanted 
The scrotum increased in size, the testicles were larger and 
the penis showed increased growth The patient was 
troubled at this time by a mild degree of transient pri' 
apism From this time until 8/7/41, the patient's condition 
showed no decided improvement On 8/7/41, 450 mg of 
testosterone was inserted subcutaneously On 9/5 /4T, 
300 mg was again inserted subcutaneously A total of 
1350 mg was necessary to bring about improvement in his 
condition which was comparable to that obtained with 300 


mg oftcstostcronem the cryptorchid cases The patient’s 
B M R on 9/5/41 was +6 per cent His height was 
67 3/4 inches, weight 128 pounds This patient developed 
an acneform eruption on his face and chest on 9/12/41 
His voice became deeper and his skeletal musculature 
showed increased development 

Patient 4, J R, age 24 years The patient had a bilateral 
congenital inguinal hernia associated with cryptorchidism 
At the age of 12 years, an herniotomy and orchipexy were 
done on the right side, the left side was not corrected 
Subsequent to this operation, the testicle on the right side 



Fig 4-6 Patfrtt A fC Ace ao years Fig 4 Before treat' 
WENT Small undeveloped testes in scrotum Fig 5 Close up show - 
ing undeveloped testes Fig 6 Total of 1350 mg of testosterone 
requircdcver a period of 5 months to produce effect comparable to 
those in pati'nt W M 

had undergone atrophy Roentgenograms taken on 
9/20/40 and 6/12/41 showed a bone age of 17 years No 
progress m epiphyseal closure was observed The patient 
was given pregnancy urme extract twice a week for 6 
months which resulted in a slight increase in hair growth 
but no increase in the growth of the genitals On 10/10/40, 
the hernia on the left side was corrected and a left orchi 
pexy was performed A much atrophied left testicle was 
brought into the scrotum and fixed Sufficient testicular 
activity resulted to bring about improvement in the size of 
the sex organs and to cause a slight increase in hair growth, 
but this was not sufficient to cause the patient to shave 
On 6/12/41, the patient weighed 139 pounds; his height 
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was inches, and his span wms 71 1/4 inches. There 
was definite bilateral gynecomastia. There was no axillary 
hair and only a moderate growth of pubic hair. The scro- 
turn was fairly well developed. The right testicle was the 
size of a hazelnut; the left testicle was about the size of a 
small pea. His B. M. R. was —21 per cent. A pellet of 
testosterone weighing 150 mg. was implanted under the 
skin on 6/12/41. The patient stated that enuresis, which 
had always been present, stopped completely after insert 
tion of the first pellet. We consider this an extremely sig- 
nificant occurrence. As reported by the other patients, 
there was an increase in the flow of urine during the day. 
On 7/24/41, 300 mg. of testosterone was inserted under 
the skin. The gynecomastia began to recede and on 9/6/41 
his B. M. R. was —12 per cent; his height was 72 1/2 
inches and his weight 135 pounds. The patient’s voice was 
deeper and he exhibited a marked increase in physical en- 
durance. 

Patient 5, J. T., age 31 years. Chief complaint was sexual 
underdevelopment. The patient stated that his testicles 
were undescended. His family history revealed that his 
two sisters are hypogonadal and of the eunuchoid type. 
Examination revealed his height to be 69 inches, span 77 
inches, and his weight 144 pounds. The penis was infan- 
tile, the scrotum was undeveloped and two small, retrac- 
tile testes, hazelnut in size, could be forced into the scro- 
tum from the inguinal canals. There was a very slight 
growth of pubic hair and no axillary hair was visible. The 
patient had never shaved. On 6/14/41, a roentgenogram 
of the hands and wrists showed failure of epiphyseal clo- 
ure. In brief, the patient revealed all of the findings of the 
ypical eunuchoid state. A 300 mg. pellet of testosterone 
vas inserted subcutaneously on 6/14/41. The patient ex- 
jerienced priapism for several days following the insertion 
)f the pellet. Six weeks after the insertion of the pellet, 
here was an increase in the size of the penis and a slight 
ncrease in hair growth. No striking changes were ob- 
erved. On 7/26/41, 300 mg, of testosterone was again in- 
serted. In the succeeding 6 weeks, the patient showed a 
moderate degree of general improvement. On 8/30/41, 
450 mg. was inserted subcutaneously. At this time his 
B. M. R. was o. On 9/4/41, his right knee became swol- 
len and edematous but was painless. On 9/20/41, the 
edema of the right knee disappeared. Roentgenogram ex- 
amination of his hands and wrists at this time showed it to 
be the same as on 6/14/41- His weight was 157 pounds 
(gain of 13 pounds); height 69 1/4 inches (increase of 1/4 
inch). There was a marked increase in axillary and pubic 
hair. The penis was larger. The skin was a darker tan and 
ruddier. The patient showed an increase in muscular de- 
velopment. 

Patient 6, G. S., age 31 years. Patient showed marked 
obesity, a lack of sexual development, short stature, and 
failure in facial hair growth. His height was 60 inches^is 
span was 60 inches, and his weight was 174 pounds. The 
axillary hair was sparse and there was a slight growt o 
pubic hair. There were large rolls of abdommal fat an a 
prominent mons veneris. The penis was infantile, e 
scrotum was not developed, and the testicles were sma , 
hazelnut in size and retractile. The prostate was prepu 
bcral in type. His B. M. R. was +7 


gram examination of the skull showed a sella which itos 
shallow and difficult to visualize. His hands showed com- 
plete epiphyseal closure. On 8/12/41, 450 mg. of testos- 
terone was inserted subcutaneously. His primary response 
was rather delayed, which was similar to that of other pa- 
tients who had some testicular tissue. On 9/23/41, 300 
mg. of testosterone was again inserted subcutaneously. At 
this time the penis was slightly increased in size and the 
prostate gland showed a moderate degree of increase. 

DISCUSSION 

From this study it becomes apparent that the pres- 
ence of testicular tissue, regardless of the amount, 
will modify the patient’s response to the administra- 
tion of androgenic substance. When there is complete 
absence of testicular tissue, as in patients A. C. and 
W. M., the response to treatment is prompt and the 
amount of material necessary to bring about improve- 
ment is minimal. The clinical differences that were 
observed between these two patients and the four 
which had a minimal amount of testicular tissue were 
substantiated in the laboratory by variations in the 
type of excretion curves that were secured by biolo- 
gical assay as compared to the curves that were se- 
cured colorimetrically. This phase of the work is to 
be discussed in greater detail in a subsequent com- 
munication. 

It was originally hoped that the excretion curves 
would be a means whereby the optimum and main- 
tenance doses of testosterone could be determined for 
each patient, but it was shown in our work that uri- 
nary excretion of androgens is no criterion for dosage. 
This was also suggested by Biskind, et al. (8). It 
therefore becomes apparent that the clinical response 
of the patient is the only adequate and practical 
method for determining the amount of androgenic 
material to be used and the frequency of its implanta- 
tion. 

The failure of those patients who possessed some 
testicular tissue to give a maximal early response to 
the administration of testosterone emphasizes the 
fact that existing testicular tissue is probably affected 
by and in turn influences the activity of extraneous 
androgens. This preparation should not, therefore, be 
employed in those individuals who do not show a 
marked anatomical failure in testicular development. 
This should caution against its promiscuous use. Shay 
and Gershon-Cohen (9) have shown that testosterone 
has a depressing influence on the testicles, depending 
upon the dose that is employed. 

We observed that subcutaneous implants of testos- 
terone would stimulate the patient for a period of 6 
to 8 weeks. Confirming the observations of Eidelsberg 
and Ornstein(7), the maximal stimulation occurs dur- 
ing the first month of pellet implantation. This clinical 
observation is in agreement with the experimental 
work of Emmens (6) who showed that the rate of ab- 
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sorption of free testosterone WaS about 36 8 per cent 
per month The second month the total rate of ab' 
sorption was 87 5 per cent It was also observed thu 
the initial rate of absorption is greater with cylindri- 
cal pellets than with the disk-shaped ones The latter 
type of pellet is to be preferred if one wishes to main- 
tain a certain dose level after an initial rapid effect is 
secured with the cylindrical type It would therefore 
appear that a smaller dose of the disk shaped tablet 
might be used as a maintenance method of treatment 
The choice between the subcutaneous and the oral 
method must be determined entirely on a clinical 
basis We observed that methyl testosterone by the 
oral route failed to show the excretion of biologically 
active androgens m the urine The interpretation of 
this phenomenon, from our present knowledge, be- 
comes one of academic importance only Its signifi- 
cance must await more information concerning the 
intermediary metabolism of the male sex hormone 
Clinical response to testosterone is equally good by 
the subcutaneous and the oral route The question of 
expense is the chief objection to the use of methyl 
testosterone at the present time The easy administra- 
tion of the pellets of free testosterone subcutaneously, 
by means of the trocar, and the comparatively de- 
creased cost strongly recommend it as the method of 
choice in the treatment of the eunuchoid state 
The disappearance of enuresis in patient 4(J R) 
lends support to the theory that strengthening of the 
bladder detrusor musculature is a part of the general 
skeletal muscular improvement that follows the ad- 
ministration of testosterone This, according to 
Kearns (10), may also explain the improved emptying 
power which follows the use of testosterone in cases 
of prostatism Since the depressing influence of testos 
terone on the testes may be disregarded in cases of 
prostatism because of the age incidence, it would ap 
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pear to be well to recommend its use in selected cases 
of prostatism 

None of our pa*tients showed any tendency toward 
epiphyseal closure in the hands and wrists at the end 
of treatment with testosterone In the female epi- 
physeal closure has been said to be linked to the pro- 
duction of estrogen but we have not found the same 
tendency regarding the supply of androgen in the 
male. 

SUMMARY 

The presence of testicular tissue in the eunuchoid 
patient modifies the effectiveness of testosterone Pa- 
tients in whom no testicular tissue was demonstrable 
reacted more readily and required less testosterone 
than did those in whom some testicular tissue existed 
The oral administration of methyl testosterone ad- 
vanced to the biological limit the anatomical develop- 
ment produced by pellets of subcutaneously im- 
planted testosterone 

Laboratory studies of excretion curves indicate 
that the clinical response of the patient is the only 
available criterion for dosage at the present time 

The authors wish to acknowledge the assistance of William F 
Starkey, Ph D , and Eleanor Saier, M S , dunng the course of this 
work 
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Clinical Results Obtained with 
Sublingual Administration of 
Methyl Testosterone 


Charles A. Joel, M.D. 

From the Department of Gynecology 
Basle University, Basle, Switzerland 

After Ruzicka (i) and his coworkers in 1955 

ZA showed that methyl testosterone was one of 
4 Jx the potent substances in a series of twenty 
compounds evaluated by Tschopp s lo-day cocks 
comb test, the efficacy of the preparation was also 
estimated by the seminal vesicle test (2). It was found 
that, whereas quantities of 50, 100 and 200 micro' 
grams of testosterone produced an increase in weight 
of the seminal vesicles of 40, 70 and 130 mg. respec' 
tively, the same amounts of methyl testosterone pro- 
duced increases of 50, 114 and 140 mg. respectively. 
Methyl testosterone was shown by Deanesly and 
Parkes (3) to be appreciably more active than testos- 
terone on the prostate and seminal vesicles of cas- 
[trated rats but only one-fifth as active in the capon 
comb test. It is thus seen that methyl testosterone is 
the most effective of all of the compounds investigated 
when evaluated by the seminal vesicle test. 

Shapiro (4, 5) showed that methyl testosterone in 
common with certain other steroids may induce 
ovulation in Xenopus laeins, the South African 
clawed frog. According to Deanesly (6) methyl 
testosterone implanted subcutaneously in the form of 
compressed tablets in castrated rabbits produced 
striking proliferation and growth of the atrophic 
uterus masculinus. 

According to Miescher and Tschopp (7) the 
methyl derivative retains its activity much better 
than testosterone when given by mouth to castrated 
rats. In their experiments castrated rats were given 
methyl testosterone dissolved in alcohol by means of 
a stomach tube in daily doses of 1 and 5 mg. for 10 
days; the weight of the seminal vesicle and of the 
prostate was determined on the nth day. Of the 
secies of compounds investigated, which included 
testosterone, 3 c, ry-t-androstanediol, androstene- 
dione, testosterone propionate, androsterone and 
methyl testosterone, the last named was shown un- 
equivocally to possess the greatest potency on ad- 
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ministration by mouth. The authors tried to explain 
this fact by the presence of the methyl group in the 
17-position, which is assumed to protect the adjacent 
hydroxyl group from fermentative processes in the 
digestive canal and during absorption through the 
intestinal wall as a result of steric hindrance. 

Emmens and Parkes (8) subsequently investigated 
the androgenic and gynecogenic action of testosterone 
and methyl testosterone on capons, rats and rabbits 
by percutaneous, oral and parenteral administration. 
Testosterone was less active by mouth than by injec- 
tion, in both the capon and the castrated m'ale rat 
and with respect to uterus growth in castrated and 
immature rabbits. Methyl testosterone was, how- 
ever, almost as active by mouth as by injection in 
causing progestational proliferation in rabbits; it had 
a greater activity by mouth in the other tests than 
testosterone (capon, castrated male rat). Methyl 
testosterone had a more potent androgenic action in 
the rat than testosterone but was less potent in 
capons. Methyl testosterone was always the more 
potent in progestational tests whichever route of 
administration was used. The two substances were 
about equally active in producing uterine growth in 
spayed rats and immature rabbits. On being tested 
for progestational activity by McPhail's method (9) 
methyl testosterone was found by Klein and Parkes 
(10) to be more potent than testosterone. These 
papers confirm the fact that methyl testosterone is the 
most potent of this class of compounds on administra- 
tion by mouth. 

Siskind (ii) has also recently studied the question 
of the difference in potency between testosterone 
propionate and methyl testosterone on administra- 
tion by mouth. He reached the conclusion that it is 
not due to a less pronounced decomposition of methyl 
testosterone by intestinal ferments but to a difference 
in the route of absorption; this may be, in the case 
of methyl testosterone, via the lymph vessels. 

The activity of methyl testosterone when ao; 
ministered by mouth is well established from the evi- 
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dence of all of these publications Clinical trials have 
also been made Foss (la) succeeded in maintaining 
complete potency in a eunuch with 100 mg daily, 
even 50 mg a day proved to be effective In cases of 
delayed development with genital hypoplasia, he suc' 
ceeded in producing all signs of puberty, not only 
with regard to sexual organs but also in general 
physical development, with daily doses of 50 mg for 
a period of 57 days In the opinion of the author, 
methyl testosterone orally is capable of replacing all 
other methods of treatment with male hormones 
Favorable results in the treatment of prostatic hypet' 
trophy are reported by Merk (13) who obtained a 
satisfactory hormone action with 15 to 30 mg a day. 

More recently, Byron and Katzen (14), Kearns (15), 
Tager and Shelton (16) have also reported satisfactory 
results with methyl testosterone in eunuchism and 
genital hypoplasia The external genitals increased in 
size, secondary sexual characteristics became more 
pronounced, and libido increased Byron and Katzen 
observed in three eunuchs and one lo-year old boy 
with genital hypofunction a gam m weight, increase 
in basal metabolism and a pronounced stimulant 
action on thoracic tissue Comparative studies with 
testosterone propionate indicated that a lyi to 3^ 
times larger dose of methyl testosterone is required 
to produce the same effect as the injected male hot' 
mone 

Simonson, Kearns and Enzer (17) studied the m- 
fluence of 4 weeks of methyl testosterone treatment 
on working capacity and endurance in two eunuch' 
Olds and two castrates The results show the definite 
increase of muscular performance and a slight m 
crease of absolute muscular strength, McCuUagh and 
Rossmiller (18) compared the chmeal effects of methyl 
testosterone administered orally with those of tes- 
tosterone propionate administered by injection The 
19 patients treated included cases of severe prepuberal 
hypogonadism, primary pituitary disease with sec- 
ondary hypogonadism and functional impotence The 
doses used varied from 25 to 300 mg daily Methyl 
testosterone was shown to have pronounced andro- 
genic activity 


Dorfman and Hamilton (19) also demonstrated the 
androgenic activity of methyl testosterone and other 
substances by estimating the excretion of ketonic 
and nonketonic androgens m the urine after oral ad- 
ministration All of the substances investigated were 
absorbed from the gastrointestinal tract, methyl 
testosterone, although exerting a definite androgenic 
influence, produces only a slight increase in the con- 
centration of androgens in the urine 
A clinical contribution to present knowledge of 
the favorable action of androgenic hormones in vari- 
ous disorders of the female genital tract has been 
made by Abarbancl and his coworkers (20). Follow- 
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ing the favorable results obtained with testosterone 
propionate by injection, methyl testosterone tablets 
have more recently also been used (21) Salmon et al 
(*21) believe that this offers an effective form of 
androgenic treatment which will, after more experi- 
ence has been gained, replace the others 

Spence (22) records results which allow some com- 
parison of the various forms of treatment Two cases 
of eunuchism and 4 of hypogonadism were treated 
with intramuscular injections of testosterone pro 
pionatc, implantation of tablets of testosterone, inunc- 
tion of testosterone propionate as an ointment or 
tincture and the oral administration of methyl tes- 
tosterone The corresponding maintenance doses re- 
quired to produce about the same effect, as judged by 
the frequency and potency of erections, were a) 
testosterone propionate intramuscularly, 50 to 75 mg 
per week, given in two or three injections b) Daily 
inunction of testosterone propionate as an ointment, 
yi to 49 mg per week c) Daily inunction of testos 
terone as an ointment, 17 5 mg per week d) Oral ad- 
ministration of methyl testosterone, 350 mg per week 
m doses of 10 mg % times a day. 

As IS known from the literature and as our own 
expenence has confirmed, testosterone propionate is 
a very active hormone with which we can success- 
fully treat a number of genital dysfunctions in the 
female Testosterone propionate, however, has two 
disadvantages Firstly, there is the necessity of re- 
peated injections and, secondly, the arrhenomimetic 
phenomena (change m voice, hirsutism and growth of 
cUtons) 

In order to avoid these undesired symptoms we 
decided to carry out trials with sublingual therapy, 
in particular in women who suffered from chmactenc 
disorders (pruritus, hot flushes and insomnia) 

We were encouraged in these trials by the very 
good reports which had been published on the sub- 
lingual administration of desoxycorticosterone ace- 
tate Anderson (23) found that desoxycorticosterone 
acetate dissolved in propylene glycol and admin- 
istered by drops under the tongue is as effective as 
when It IS given in oil subcutaneously or intra- 
muscularly. These results were confirmed by Turnoff 
and Rowntree (24) who successfully treated 2 cases 
of Addison's disease with a solution of desoxycorti- 
costerone acetate in propylene glycol The patients 
were given i mg (6 drops) under the tongue, 6 to 7 
times daily, the preparation being retained for 15 
minutes and then expectorated This method did not 
seem to be very convenient, however, so that we de- 
cided to use especially hard pressed tablets 

We treated in all 19 women varying in age be 
tween 27 and 67 years Fifteen of the patients were 
suffering from climacteric symptoms, two from 
severe dysmenorrhea and two from mastodynia. 
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The most frequently occurring symptoms in the 
cases with climacteric disorders were found to be 
pruritus and insomnia. In the majority of cases other 
medicaments had been tried before methyl testos- 
terone. In one case we observed favorable results 
with follicular hormone by injection, with follicular 
hormone ointment and with testosterone propionate 
by injection. In 14 of 15 cases, however, treatment 
with methyl testosterone was the most prolonged in 
effect and also the most convenient. 

The dosage is, of course of decisive importance; as 
in hormone therapy in general, only a carefully 
chosen individual dosage gives satisfactory results. 
The method of apph'cation of the medicament might 
be briefly mentioned here. Thanks to the most recent 
knowledge on the considerably increased potency of 
hormones when administered sublingually, we used 
this method of administration in our cases. The 
tablets should be placed under the tongue and al- 
lowed to dissolve slowly with as little salivation as 
possible. The rapid and favorable effect of these 
tablets is explained as follows: absorption from the 
oral mucous membrane makes it possible to avoid the 
usual route through the liver, where the majority of 
substances undergo chemical changes and lose a 
large percentage of their activity; in addition the 
short route from the oral mucous membrane to the 
main vessels and the heart also favors absorption. The 
taste of the tablets is pleasant so that this method of 
application is appreciated by the patient. 

The dosage given varied from one tablet of 5 mg. 
a day up to 30 mg. a day in severe cases. In six pa- 
tients with insomnia and hot flushes, the administra- 
tion of one tablet of 5 mg. every day for 2 months was 
sufficient. After only a few days there was slight 
improvement and after several weeks the symptoms 
had completely disappeared. These were, in general, 
mild cases although the usual sedatives were without 
effect. 

■ Five other patients were suffering from persistent 
pruritus, partly with Kraurosis vulvae and leuko- 
plakia, as a result of which there was severe in- 
somnia. In four of these cases the complaints became 
less severe after treatment with 25 to 30 mg. (5-6 
tablets) a day, so that the patients were able to sleep 
Treatment had to be continued over a number of 
weeks, however, as there were otherwise cases of 
relapse. In one case of deficiency symptoms after 
roentgen-ray treatment of a uterine carcinoma, 
treatrnent with testosterone propionate in subUngual 
tablets was without success, but the pruritus and hot 
flushes were successfully treated with injections ot 
5 to 10 mg. of testosterone propionate 2 to 3 times a 
week. In the remaining 4 cases, pruritus, hot flushes 
and insomnia were successfully treated on an average 
with 2 or 3 sublingual tablets a day. 


In two cases of dysmenorrhea, one of which con- 
cerned a neurovegetative stigmatic’ with extensive 
genital hypoplasia, all forms of treatment including 
that with sublingual tablets failed. In the second case, 
however, the pains were somewhat alleviated by 
taking 30 mg. of methyl testosterone daily for 3 days ' 
before the expected menstruation and 2 days after it 
had started. In the 2 cases of mastodynia, the pains 
disappeared within a month with a dose of 15 to 30 
mg. a day. 

The preparation was well tolerated by all patients; 
no single case of nausea, or vomiting was experi- 
enced. With regard to the arrhenomimetic symptoms, 
such as growth of the clitoris, change in the voice 
and hirsutism, there occurred in one of the women a 
slight fluffy growth on the chin after having received 
900 mg. of methyl testosterone sublingually within a 
month. This disappeared, however, a few days after - 
discontinuing the treatment. In a number of patients 
who received large doses, smears were always taken, 
as experience has shown that the occurrence of the 
so-called atrophy cells (small epitheh'al cells with a 
large, dark-colored nucleus) is a symptom of fol- 
licular deficiency, which is the first alarm signal for 
overdosage and its subsequent symptoms. 

In only one of the above mentioned cases were 
such atrophy cells present; in this case treatment 
was discontinued without further trouble for the 
patient. 

The number of cases treated is much too small for 
ffir-reaching conclusions to be made. It is, however, 
seen that methyl testosterone as sublingual tablets 
constitutes an effective and convenient form of treat- 
ment of climacteric deficiency symptoms. We are 
justified even today in stating that tablets for sub- 
lingual dosage are well tolerated, comparatively 
harmless and have a prolonged action. By taking 
vaginal smears regularly twice a month characteristic 
alterations are recognized at an early stage and the 
disagreeable and undesirable effects of methyl tes- 
tosterone can be avoided. 

SUMMARY 

A short review of the literature on experimental 
and clinical observations with methyl testosterone in 
males and females is given. A report is made on 19 
cases (15 of climacteric disorders, 2 of dysmenorrhea 
and 2 of mastodynia) treated with methyl testos- 
terone in subh'ngual tablets. 

In moderately severe cases of climacteric d^- 
orders 2 to 3 tablets of 5 mg. each a day were su - 
cient; in more severe cases 25 to 30 mg. (y-b tablets). 

In one case in which goo mg. of methyl testosterone 
was given in one month, a slight growth of hair was 
produced in the chin; the hair disappeared within a 
few days after discontinuing treatment. Special atten- 



February, 1942 


METHYL TESTOSTERONE IN MENOPAUSE 


tion IS drawn to control of the dosage by means of 
vaginal smears in order to avoid any possible arrhe 
nomimetic symptoms 

Although the number of cases is small, the particu 
larly favorable and convenient method of administra 
tion of methyl testosterone as sublingual tablets is il 
lustratcd, although this communication is meant to 
serve only as a stimulation to further investigation of 
this compound and its method of application 

Wc wish to express our appreciation to the Society of Chemical 
Industry in Basle (Ciba) for supplying us with methyl testosterone 
sublingual tablets 
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Subjective Symptoms and Ther- 
apeutic Response in the Control 
of Estrogen-Progesterone Ther- 
apy in Menstrual and Reproduc- 
tive Disorders 


Philip F. Schneider, M.D 

From the Department of Ob' 
stetrics and Gynecology, Evans' 
ton Hospital, Evanston, Illinois 


I T HAS LONG BEEjsi OBVIOUS that the two ovarian 
hormones estrogen and progesterone have a defi- 
nite relationship to each other and to menstrual 
and reproductive function. An antagonistic relation- 
ship between estrogen and progesterone was first 
suggested by Smith and Smith in 1931 (i). Prior to 
the presentation of a gravimetric method for the 
estimation of urinary pregnandiol by Venning (2) in 
1937, endometrial biopsy was the only means avail- 
able for the estimation of progesterone activity. 
Wilson, Randall and Osterberg (3) have presented 
evidence indicating that endometrial changes do not 
[provide an accurate index to the variations of urinary 
pregnandiol levels. This observation would seem to 
indicate that endometrial changes are of qualitative 
rather than quantitative significance. Lack of quanti- 
tative means for the determination of progesterone 
activity has undoubtedly been responsible for the 
paucity of considerations of estrogen and progesterone 
relationship in the literature. Theories for estrogen 
and progesterone therapy have been based primarily 
on conclusions derived from the results of animal or 
human experimentation. In such experimentation the 
subject has invariably been either a normally func- 
tioning endocrine mechanism or a castrate. The 
favorable results obtained by the application of these 
theories in the treatment of menopausal disorders 
have not been duplicated when theories derived from 
experimental evidence in normal animals have been 
applied in the treatment of disorders resulting from 
abnormal' endocrine function encountered prior to 
the menopause. In spite of the fact that some en- 
couraging results have been reported in the treatment 
of threatened abortion, habitual abortion, dysmenor- 
rhea, menorrhagia and metrorrhagia with proges- 
terone, and in nausea and vomiting of pregnancy and 
certain other premenopausal disorders with estrogens. 


the results have not been comparable to those ob- 
tained in menopausal disorders. Consideration of the 
results in the present series of cases suggests the 
possibility that the attempt to apply such theories in 
ovarian imbalances prior to the menopause may be an 
important factor in the failure to obtain more con- 
sistent results with estrin.and progesterone therapy. 

In the present series of 578 cases, the observation 
(4) that menstrual and reproductive disorders due to 
estrogen and progesterone imbalances were always 
accompanied by many of the same subjective symp- 
toms encountered in the menopausal deficiencies was 
utilized. The presence of such symptoms was ac- 
cepted as evidence of estrogen-progesterone im- 
balance, while response to therapy in the form of 
relief or exaggeration of these symptoms served as 
evidence of the type of deficiency which existed. 

Because of the importance of meticulous considera- 
tion of detail, the syndrome previously described (5, 
6) is again presented. 

Syndrome suggestive of estrogemprogesterone (5) im- 
balance prior to the menopause, d) exhaustion; b) 
nervousness and irritability; c) depression; d) emo- 
tional instability; e) breast tenderness; f) cramping 
or bearing down; g) neckache; h) legache; i) headache 
with or without nausea; j) backache; }() insomnia; 1) 
dizziness; m) hot flushes; n) vaginal irritation; 0) 
frigidity; p) psychotic disturbances such as appre- 
hension of social contacts, disturbing dreams, and 
suicidal or homicidal tendencies. 

Associated conditions, a) hypertension; b) atrophic 
rhinitis; c) irritable colon; d) arthralgias; e) skin 
eruptions; /) migraine (menstrual or menopausal); g) 
pelvic pain in the absence of pathologic findings. 

In the present series of cases all patients in whom 
any combination of symptoms of the above syndrome 
was encountered in association with disturbance of 
menstrual function were placed on estrogenic therapy. 
Relief of subjective symptoms with improvement or 
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relief of the accompanying disturbances occurred in a 
large percentage of these patients The method of 
diagnosis and determination of dosage has been prcvi* 
ously described (6), and only the essentials are again 
presented These essentials are based on the observa' 
tion that the exact amount of estrogenic substance' 
when administered parenterally will relieve subjeC' 
tive symptoms within 45 minutes for a period of 6 or 
8 hours or longer These amounts rarely exceed 500 
1 u , and dosage in each individual is begun with 
100 I u and continued in daily injections 

In a small but rather definite group, however, it 
was not only impossible to obtain relief but also both 
subjective symptoms and abnormal menstrual condi' 
tions appeared to be definitely exaggerated or intensi' 
fied Cessation of estrogenic therapy was consistently 
followed by prompt decrease in exaggeration of the 


Table i 




Successes j 


! 


Cases 

Estro 

gens 

Proges 

terone 

ures* 

plete 

Groit^J A 


! 

1 



Menopausal disorders 

107 

103 

0 

3 

t 

Amenorrheas, oligo' 
menorrhea.hypomen ' 





orrhea 

96 

77 

3 

10 

6 

Totals for Group A 

203 : 

rSo 

3 

' 13 

7 

Group D 
Premenopausal* 

38 

27 

2 

i 

6 ' 

3 

Dysmenorrhea 

71 

54 

12 


I 

Menorrhagia 

113 

6t 

36 

14 

2 

Metfoahagta 1 

10 1 

5 

2 

3 

0 

Stenlity 

57 

16 

7 1 

24 

10 

Habitual abortion 

i6 ! 





Threatened abortion 

24 ' 



II 


Nausea or nausea and 





vomiting 

46 

28 


0 

I 

Totals for Group B ' 

375 

207 

88 

62 

i 

Total cases 

n8 

387 

1 ! 

i 

1 25 


^ Partially successful results were classified as failures 
* Women of menopausal age who presented only subjective 
symptoms and no complaints permittingclassification under other 
categories 

condition In most of the cases in this smaller group 
the administration of progesterone produced clinical 
results comparable to those obtained by estrogenic 
therapy in the larger group The consistency with 
which these results were obtained when applied m 
menstrual disorders, and in sterility, habitual abor^ 
tion, and nausea and vomiting of pregnancy, indi' 
cated that the syndrome originally described (4) as 
suggestive of estrogenic deficiency, might when cn' 
countered prior to the menopause, be due to either 

estrogen (Ammotm moil) was supplied by E R Squibb 
and Sons, New York City m / *-1 


estrogen or progesterone deficiency, and led to the 
hypothesis that menstrual and reproductive function 
might be dependent on balance between estrogen and 
progesterone 

The essentials of therapeutic response (6) It has 
been observed that three types of reaction occur fob 
lowing parenteral administration of estrogenic sub' 


Table 2 


No 

Cases 

' Successes j 

Estro- Proges 
gens terone 

Fadure, 

Dysmenorrhea 71 

54 

12 ! 

4 1 

Menorrhagia 113 

61 

36 ' 

14 2 

Metrorrhagia 10 

5 

2 

3 0 

194 

120 

1 5° 1 

21 1 3 


stances These reactions occur within one hour after 
administration and though transitory are of consider' 
able significance These reactions are d), total absence 
of effect which usually indicates that estrogenic dc' 
ficicney exists and that the initial dose has been made- 
quatc and should be increased, b) an improvement or 
relief of symptoms, or a feeling of wellbeing for a 
period of 6 to 8 hours which is evidence that an 
actual estrogenic deficiency exists and therapy should 
be continued, c), an exaggeration of the symptoms, 
extreme exhaustion, pelvic pain, or bearing down 
sensation, if transitory and followed by relief of 
the original symptoms, indicates that estrogenic de' 
ficicncy exists but that dosage was excessive and 
should be decreased, if prolonged and not followed 
by relief of original symptoms, that estrogenic dc' 
ficiency does not exist and that progesterone therapy 
IS indicated 

In the present senes, for the purpose of classifica' 
non, only the most obvious disturbance or complaint 
was utilized when several conditions existed simub 
taneously 

Table 1 demonstrates the presence of two distinct 
therapeutic types which have been separated into 
groups A and B It will be noted that in group A, 
consisting entirely of various forms of amenorrheic 
disorders, successful results were obtained in almost 
90 per cent of the cases with the estrogens In group 
B, composed of various forms of menstrual and rC' 
productive disturbances successful results were ob 
tamed in over 50 per cent of the cases by means of the 
estrogens, while less than 25 per cent of the total 
number responded in a like manner to progesterone 
therapy These results would seem to be logical in 
view of the rather well established fact that absence 
of ovulation in amenorrheic conditions results in 
absence of progesterone activity, while in the pres' 
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ence of ovulation or placentation in other menstrual 
and reproductive disorders progesterone activity is 
always a factor which must be considered. 

Further analysis of group B reveals that of the 38 
cases classified as premenopausal the predominant 
deficiency was estrogenic, only 2 patients responding 
to progesterone. 

The results in dysmenorrhea, menorrhagia, and 
metrorrhagia, as demonstrated in table 2, indicate 
estrogenic deficiency as a more frequent etiologic 
factor than progesterone deficiency. In each of these 
conditions, contrary to expectations based on our 
concept of progesterone activity, a far greater num' 
her responded to estrogenic therapy than to pro' 
gesterone, 120 being relieved by the estrogens as 
compared to 50 responding to progesterone. 


Table 3 



No. 

Cases 

Successes 

Fail' 

ures 

Incom- 

plete 

Estro' 

gens 

Proges- 

terone 

Habitual abortion 

16 

9 

7 

0 

0 

Threatened abortion 

24 

7 

y 

II 

I 

Totals 

40 

16 

12 

II 

I 


The results in threatened and habitual abortion in 
Die 3, although the number of cases is too small to 
rmit conclusive deductions, are of interest and 
ssible importance. In 16 cases of habitual abortion 
revious losses of 2 or more pregnancies) all were 
rried to successful termination with a living child 
each instance. In 9 cases this was accomplished 
,.ith estrogenic therapy, and in 7 with progesterone. 
In every instance therapy was instituted either prior 
to conception or early in pregnancy prior to any 
threat to abort. In contrast in the 24 cases of threat' 
ened abortion where therapy was not instituted until 
after manifestations such as bleeding and cramping 
had occurred, it was possible to preserve the preg' 
nancy in only 12 or 50 cent of the cases. Here 


again the preponderance of estrogenic deficiency as 
an etiologic factor is indicated, with 7 cases respond- 
ing to the estrogens and 5 cases to progesterone. 

The series of 57 cases of sterility listed in table i 
included only those m which tubal occlusion and male 
sterility had been eliminated. The fact that preg- 
nancy occurred in 23 cases following therapy would 
indicate estrogen and progesterone imbalance as an 
etiologic factor of considerable importance. 

CONCLUSIONS 

In the present series of cases, subjective symptoms 
and therapeutic response have been used, both as a 
diagnostic measure to determine the type of defi- 
ciency and as criteria for dosage. 

Relief of subjective symptoms was accompanied 
by correction of the conditions presented by the pa- 
tient in an impressive percentage of the cases treated. 

The results would seem to suggest that a), men- 
strual and reproductive function may be dependent 
on balance between estrogen and progesterone; b) 
that estrogen and progesterone deficiencies may be 
relative rather than quantitative; c) that subjective 
symptoms and therapeutic response may be utilized 
as therapeutic guides until more accurate methods 
become available, and d) that failure to obtain con- 
sistent results in many of these conditions may have 
been due to excessive therapy. 

The hormone preparations were supplied by Ayerst, McKenna 
6? Harrison, Ltd., Rouses Point, N.Y., E. R. Squibb 6? Sons, New 
York City and The Sobering Corporation, Bloomfield, N. J. 
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Weekly Urinary Pregnandiol 
Determinations throughout the 
Last Seven Months of Preg- 
nancy in Two Cases of Primary 
Sterility 

Philip F. Schneider, M.D. 

From the Department of Ohstetncs 
and Gynecohgyt Evanston Hospital, 

Evanston, lllmojs 

T wo CASES OF PRIMARY STERILITY 7 Rlld 4 ycafS 

m duration respectively, are presented By 
means of the Rubin and Huhner tests, tubal 
occlusion and male sterility had been excluded. Daily 
vaginal smears over a period of several months in 
suggested estnn deficiency in one patient and 
progesterone deficiency in the other By utilizing sub' 
jcctive symptoms, therapeutic response, and the 
vaginal smear (1-4), adequate dosage was determined 
in each instance and the patients placed on the 
therapy indicated Pregnancy occurred almost simuh 
taneously in both patients within three months, and 
m each instance was accompanied by nausea and 
vomiting at 6 to 8 weeks, and by threat to abort 
manifested by bleeding and cramping These dis' 
turbances were relieved by continuation and regU' 
lation of estrogenic therapy in one patient, and prO' 
gesterone in the other In the patient presenting 
estrogenic deficiency, therapy was continued until 
the fourth month, while m the patient having a 
progesterone deficiency, therapy was continued until 
the seventh month Weekly urinary pregnandiol de- 
terminations were obtained in each case during the 
last 7 months of pregnancy 

Case histories 

Cflsc I The patient, 28 years of age, was first seen on 
December 14th, 1937, with a primary sterility of 7 years' 
duration The menses began at 1 1 years of age, were of the 
regular 28 day type, lasting 3 to 4 days, and were moderate 
to scant m amount, with no pain Prodromal symptoms 
consisted of breast tenderness, nervousness, irritability, 
depression, and exhaustion, and were variably present for 
I or 2 days prior to the menses Tubal patency was con- 
firaied on Jan 4th, 1938, by the Rubin method, the gas 
passing easily at 70 to 80 mm ofHg The Huhner test re- 
vealed normal spermatazoa m the husband Vaginal smears 
suggested estrogenic deficiency and therapy was instituted 
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in February 1938 Breast tenderness, cramping, and de- 
pression were definitely relieved by estrogens ^ The last 
menstrual penod occurred April 21st, 1938, and the preg- 
nancy test was negative on May 25th, 1938, but positive 
when repeated on June 3rd, 1938 Nausea and vomiting 
bc^n on May 24th, 1938, and at the same time threat to 
abort with cramping and bleeding occurred, both condi- 
tions being relieved by increasing the daily dose of estro- 
gen All medication was discontinued on Aug 10th, 1938, 
and pregnancy progressed uneventfully to term on Jan 
28th, 1939, with spontaneous delivery of a normal female 
child weighing 7 lb 30Z 

Case 2 The patient, 26 years of age, with a primary 
sterility of 4 years' duration, was first seen on Nov 30th, 
1936 There was a history of appendectomy and oopho- 
rectomy within the first year of marriage Previous tubal 
inflation and Huhner tests by competent obstetricians, re- 
peated twice withm three years, were accepted as evidence 
establishing tubal patency in the patient, and the presence 
of normal spermatazoa m the husband The menses which 
had started at 12 years of age were irregular at 26 to 31 day 
intervals, lasting 8 days, and excessive with no pain or his- 
tory of prodromal symptoms Examination revealed a small 
infantile uterus to ^e right of the midhne, the right ovary 
could not be palpated, and the left ovary was slightly en- 
larged Endocrine therapy was administered from Jan 
21st, 1937, to Aug 2nd, 1937, with the result that when 
estrogenic therapy produced extreme vaginal irritation, 
and subsequent progesterone therapy caused cramping, 
medication was discontinued as unsatisfactory Pregnancy 
occurred 4 months after cessation of therapy but was fol- 
lowed by abortion in spite of the administration of pro- 
gesterone The last menstrual period had occurred on Dec 
23rd, 1937, crampmg and bleeding beginning on Feb 9th, 
1938 Pregnancy test was positive on Feb loth, 1938, and 
abortion occurred on Feb 24th 

On the assumption that the previous endocrine therapy 
must have been responsible for the pregnancy, daily vagi- 


’ The estrogens (Amniotm and Emroenm) were supplied by 
E R Squibb and Sons, New York City and by Ayerst, McKenna 
and Harrison L td , Rouses Point N Y , respectively 
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nal smears were taken from April 23rd to June 2nd, 1938. 
These smears indicated a progesterone deficiency. The pa- 
tient reported extreme exhaustion on May 31st, 1938, and 
progesterone* relieved the exhaustion within one hour. 
Progesterone, i/io Rb.u. was administered on June and, 
and 4th, July jth, and 7th; i/fth unit on July nth, 14th, 



Fig. I. Weekly pregnandiol excretion values in cases i and 2. 


i6th, 19th, 25th, Aug. ist, and 4th, 1938. The last men- 
strual period occurred on June ijth, 1938. Pregnancy test 
became positive on July 28th, 1938, nausea and vomiting, 
headache, exhaustion, and backache and cramping, accom- 
panied by slight bleeding occurred on Aug. 8th, and were 
controlled from Aug. 8th to Jan. 12th, 1939, with 21 in- 
jections of progesterone ranging from i/4th to i/ioth 
Rb.u. doses. No additional therapy was necessary there- 
after and the pregnancy terminated normally with the dc- 
hvery of a 6 lb. female child on March 24th, 1939. 

DISCUSSION 

Weekly determinations of urinary pregnandiol were 
obtained throughout pregnancy beginning at the 
eighth week in both instances. The method described 
by Venning (5) was utih'zed and all determinations 
were carried out on the urinary excretion for 24'hour 
periods. Therapy was continued in case 2 until the 
30th week of the pregnancy and until iveek 16 in 
case I. In both patients complete abeyance of symp- 
toms was obtained and the usual discomforts en- 
countered during pregnancy were notably lacking. 
In figure i, the pregnandiol determinations of case i 
arc represented by the sohd Une, those of case 2 by 
the broken line, the vertical plane representing the 
milligrams of pregnandiol, and the horizontal repre- 
senting the weeks of pregnancy. It is of interest to 
note that the two curves are almost analogous to the 
highest and lowest levels presented as normal limits 
during pregnancy by Venning and Browne (6), arid 
also correspnd to the high and low values as indi- 

progesterone (Proluton) was supplied by the Schenng 
Corporation, Bloomfield, New Jersey. 


cated by Wilson, Randall and Osterberg (7). Case i 
in which the evidence would indicate a relative de- 
ficiency of the estrogens and an excess of progesterone 
provided the maximum curve, while in case 2, in 
which the evidence suggested an excess of the estro- 
gens with a deficiency of progesterone, the minimal 
pregnandiol values occurred. These values in case i 
ranged from i6.gs nag. at weel( S to a maximum of 109 
mg. at wee\ 31, decreasing thereafter only to 64.27, 
79 - 7 ?, and 83.69 mg. at wee\s 38, 39, and* 40 respec- 
tively. In case 2 the pregnandiol levels ranged from 
5.97 mg. during wee\ 8 to a high of 52.45 mg. at 
wee\ 27, and with a decrease to 26.35, 30.02, and 
22.85 nig. at wee\s 38, 39, and 40 respectively. 

The difference in the levels of pregnandiol excre- 
tion and the normal course of the prenatal period and 
labor in these two cases after correction of estrogen 
and progesterone imabalance would seem to indicate 
that while therapy seems to have' been of clinical 
value in overcoming sterility, nausea and vomiting, 
and threatened abortion, there is no evidence which 
indicates that therapy in either case influenced the 
pregnandiol levels. Despite the fact that low preg- 
nandiol levels were encountered in the patient where 
progesterone therapy was of clinical value, and ab- 
normally high pregnandiol levels were obtained in the 
case where estrin therapy produced clinical results, 
there is no evidence that therapy in either instance 
produced a demonstrable change in the pregnandiol 
values. If correct, this observation would tend to 
corroborate the suggestion by Novak (8) that bal- 
ance between estrogen and progesterone, rather than 
quantitative values is the important factor. The 
extremely small dosages used in comparison with the 
present tendency toward massive dosages are con- 
sidered by the author as a significant factor in the 
results obtained. 


The author desires to e.xpress his appreciation to Doctor G. E. 
Wakerlin, chief of Department of Physiology, University of Illi- 
nois School of Medicine, for his cooperation in obtaining the uri- 
nary pregnandiol determinations which served as the basis for this 
study. 
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Adrenal Tumor in 
Female Infant 

With Hypertrichosis, Hypertension, Over- 
development of External Genitalia, Obes- 
ity, but Absence of Breast Enlargement 

Frank C. Neff, M.D. 

Galen Tice, M.D, 

George A. Walker, M.D., and 
Nelse Ockerblad, M.D. 

From the Departments of Pediatrics, 

Roentgenology, Surgery, and Pathol 
ogy, School of Medicine, Uniiersity 
of Konsns, Kansas City, Kansas 


T he sex and age of the individual have an m 
fluence upon the character of the symptoms 
and functional disturbances produced by tU' 
mors of the adrenal gland whether these ate benign 
or malignant, for instance, the term ‘Cushing's syn- 
drome' does not cover the various types which have 
recently become known Case reports confirm the oc- 
currence of certain common characteristics, but as in 
most diseases, an analysis of the symptomatology may 
show variations Sexual precocity in the young boy, 
enlarged mammary glands in the adolescent male and 
masculimzation of the preadolescent female, are ex- 
amples of such clinical endocrine abnormalities 
The case reported here is that of an infant, with a 
syndrome which is especially characteristic in a young 
female child who has an adrenal cortical tumor Lis 
ser(i) has termed this “pseudo sexual precocity" to 
distinguish It from “true sexual precocity" caused by 
tumors of the ovary of the granulosa cell type, 

CASE REPORT 

Baby Girl X was bom July 8, 1939, weighing 
pounds, height, 21 inches She gained steadily and at 7 
months the weight was 18 pounds, the height 28 5 inches 
At 8 months changes in appearance began with an unusual 
growth of body hair, at ti months acne appeared and con- 
tinued on the face and chest The teeth and weight were 
normal at one year of age 

Findings at sixteen months On Oct 29, 1940, the pa- 
tient was admitted to the hospital There was a tendency 
to obesity, she was able to stand but was not walking 
much There was a genetaliKd hirsuties, heaviest over the 
back, shoulders, axillae, and genitalia The labiae were hy- 
pertrophied, and of adult appearance 
The blood pressure varied from 140 to 180 mm Hg sys 
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tolic The red blood cell count was 6,830,000 and the 
hemoglobin 76 per cent The blood chemistry findings 
were normal, including sugar and glucose tolerance The 
non-protein nitrogen was 34 5 mg per cent, the sodium 
chloride 460 mg per cent 

Roentgenogram The spine, pelvis and hips were normal 
m form but the bones were massive and the ossification 
centers were advanced to a years or more The skull was 
large, the sella turcica was small By aid of a retrograde 
pyelogram, a mass was seen surmounting the upper pole of 
the left kidney A stereogram indicated a mass adjacent to 
the postenor rather than to the anterior portion of the 
upper pole 

Cy^to4copic examination Seven cc of urine was col- 
lected at once from the left ureteral catheter which was 
indicative of a pathological state on that side 



Fig 1 Appearance of infant on adi,ussion to 
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Air injection. A tumor mass was outlined by a small 
amount of air introduced into the perirenal space. 

Operation was delayed nearly one month because of an 



Fig. 2. Chart of blood pressures recorded before 
AND after operation FOR ADRENAL TUMOR. 


intercurrent upper respiratory infection. During the weeks 
that elapsed after the foregoing diagnostic measures were 
made, the tumor became palpable. 

Preoperative findings. The blood pressure was 200 mm. 
Hg systolic, no diastolic. A few days were allowed for 
preparation (2) of the patient consisting of a potassium- 
free diet and sodium chloride and citrate given liberally. 

Operation, Hov. 23, ig40. The patient was placed on 
the table with her right side downward. Two large ad- 
hesive strips were used to fasten her securely to the table. 
The table was then broken so that the greatest amount of 
space could be obtained in the loin. A curved lumbar inci- 


sion was made exposing the perirenal space. The kidney 
was picked up and the fatty envelop opened. When the 
kidney was pushed down, the tumor presented itself as a 
rounded mass in the area of the dome of the diaphragm. 
This was quickly dissected free and pulled dowmrard. 
The vein going into this tumor presented toward the op- 
erator. This vein was grasped with a clamp in order to 
prevent the hormone going into the blood stream. The 
pedicle to this tumor was then clamped and tied, and the 
tumor freed and cut away. During the operation the hlood 
pressure rose to 180 and then to 200 mm.Hg. It fell as soon 
as this vein was clamped, but it did not go lower than 80 
mm.Hg systolic. The patient was taken from the operat- 
ing room in good condition. Immediately afterward the 
white cell count was found to be 44,850 with 84 per cent 
polymorphonuclear leucocytes. The count gradually fell to 
a normal level. 

The blood chemistry, including non-protein nitrogen, 
creatinine, and sugar were within normal limits on Nov. 
22, 25, and Dec. 4. The sodium chloride was 301.7 mg. on 
Nov. 23; 326.7 mg. on Nov. 25; and 329.6 mg. on Dec. 6. 

Treatment. Adrenal cortical hormone and fluids by cly- 
sis were used during and following the operation. Sedation 
was with paregoric. The infant was dismissed as well on 
Dec. II, 1940. 

Characteristics of the tumor. The tumor weighed 96 
grams; it was spherical in shape and 6 cm. in diam- 
eter. There was a thin capsule; a portion of adrenal 
cortical tissue 10X2X2 mm. could be identified on 
the surface. 

Histologically the growth consisted of small groups 
of round, oval, or polyhedral cells with abundant cy- 
toplasm; they were separated by delicate septa of con- 



Tt,;= =Kows the solid cellular structure, without definite septa or any 
Fig. 3. Sate relation of the tumor cells to the endothelium of the cap.l- 

'^Fig 4. pStograph of tumor 
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nective tissue (fig. 3 and 4) . N umcrous giant celts' with 
single or multiple nuclei were present. There was 
considerable variation in the structure of the nuclei, 
many being large, irregularly lobulated and hyper- 
chromatic; mitotic figures were frequently seen. 
Many cells showed vacuolitation of the cytoplasm 
and gave positive reactions with fat stains. Brown 
granules were seen in many of the cells when the 
tissue was treated with chrome salts; silver impreg- 
nation permitted a diagnosis of chromatfinoma or 
pheochromocytoma. 

Degree 0/ recovery following rettioval of the tumor. 
Within 3 months most of the hirsutism had disap- 
peared; the acne was less noticeable. The child’s ac- 
tivity level became normal and there was a loss of 
some of the abundant fat which had been noticeable 
about the cheeks and the middle of the body. Six 
months after the operation the labiae and the pubic 
hair were less prominent. The axillary and dorsal hair 
had entirely disappeared. 

DISCUSSION 

It is difficult to correlate the structure of this tu- 
mor with the disturbances in physiology and changes 
m appearance of the child. It is known that there are 
one or more hormones produced in the adrenal cortex 
which play a part in the normal sexual development. 
In most of the examples of adrenal tumor associated 
with disturbances in development of sexual charac- 
teristics there has been a tumor of the cortex and 
usually a precocious development of male characteris- 
tics. However, there are reports of cases in which a 
tumor of the adrenal cortex has been associated with 
feminitation, gynecomastia, atrophy of penis and 
testes, loss of libido, and usually with obesity. Hence 
It appears that adrenal cortical tumors may cause a 
disturbance of sexual development in either direction. 
The tumor presented here is a medullary tumor and 
would not be expected to cause any sexual changes. 
Ordinarily a medullary tumor is associated with 
paroxysmal hypertension, which was present in this 
case. One can only suggest that this tumor interfered 
with the function of the cortical tissue through me- 
chanical effects. The portions of adrenal cortex 
stretched over the surface of the tumor were dis- 
tinctly separated from it by a capsule. This cortical 
tissue was not atrophic and presumably it was pro- 
ducing an increased amount or a perverted type of 
secretion which may be held responsible for the 
changes noted clinically. 

The fact is recognized that the two parts of the 
adrenal gland produce tumors that are entirely differ- 
ent pathologically. The two better known varieties 
of tumor developing in the medulla are the neuro- 
blastoma and the ganglioneuroma; but the third 
variety, the paraganglioma, affects chromaffin cells not 



Fig. 5. Appearance of child at a years op ace, 9 months after 

OPERATION FOR REMOVAL OP ADRENAL TUMOR 

only in the medulla but in other regions of the body 
The paraganglioma seems to be found in advanced 
life usually and may occur in either sex. A chromaffin 
tumor of the extramedullary type is said to produce 
the characteristic epinephrine. 

In this case, the medullary tumor grossly seemed 
to be distinct from any connection with the cortex, 
because of a thick capsule. Eisenburg and Waller- 
stein, (3) in discussing paraganglioma, state that in 
most of these tumors, especially the large ones, the 
entire gland is involved in a tumor mass which ob- 
literates the mcdulh but retains a thin rim of cortex. 

The relationship between the pituitary gland and 
the adrenal cortex has recently been reviewed by 
Swann (4). He has found that control by the pituitary 
varies from maximal to minimal and is complete with 
respect to fat, protein, and sugar metabohsm; control 
by the pituitary is possible but not proven in experi- 
mental hypertension. 

An involvement of the adrenal by tumor makes it 
necessary to have a reservation as to what the growth 
will finally prove to be. Whether this tumor is be- 
mgn will require prolonged observation of the pa- 
tient, since carcinoma or a mixed tumor of the adrenal, 
with metastasis, is the most common final diagnosis. 
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C linical observations of the marked influence 
of the emotions upon allergic diseases, such as 
asthma and urticaria, and experimental evi' 
dence pointing directly to modification of the locali- 
zation and severity of atopic reaction through the au- 
tonomic nervous system, have led to general accept- 
ance of the importance of the autonomic nervous 
system, .as a factor in the mechanism of such reaction 
(i). Mod.ern therapy pT diseases in this group makes 
use of agents affecting the nervous system. General 
sedatives, calcium and the parathyroid hormone, 
atropin, aminophyllin and epinephrin are of this 
nature. Of these epinephrin is the most effective, but 
'he short duration of its action, the failure of its 
ironic administration to bring about sustained im- 
rovement, and especially the development ofso-calkd 
drenalin resistance,’ indicate that it has no power 
) modify fundamentally any nervous system dfs- 
irbance which might be responsible for the appear- 
ice of the allergic reaction. 

Since the autonomic nervous system and the en- 
Dcrine glands are closely associated both anatomi- 
cally and functionally it would appear that hormonal 
balance could have some bearing upon susceptibility 
to atopic response. Evidence for the validity of this 
concept is furnished by the common observation that 
allergic states are prone to' Change markedly at pu- 
berty, during the various phases of the menstrual 
cycle, pregnancy, and the climacteric. That such 
changes are not consistent, being in one individual in 
the direction of improvement and in another for the 
worse, may argue against direct hormonal effect, but 
does net argue against some mediate hormonal effect, 
such, for example, as disturbance of autonomic bal- 
Hncc 

The following report is of a case of Dr. R. B. Pol- 
ing of Youngstown, Ohio. We have had the oppor- 
tunity to follow the progress of the patient over a 
period of four and one-half years of illness. During the 
last twenty-four months of this period she had allergic 
vasomotor rhinitis and bronchial asthma. This pa- 
Received for publication April 28, 1941. and later extended to 
include subsequent data. 


tient has furnished an opportunity for observations 
bearing on the nature of the endocrine-autonomic-al- 
lergfc mechanism. Her repeated response to sex 
hormone therapy is the most important of these ob- 
servations. 

CASE REPORT 

A white female, married, mother of 5 children, had 
never had allergic manifestations. A paternal aunt, a sis- 
ter, and the son of a brother had had severe bronchial 
asthma most of their lives. A niece had had vasomotor 
rhinitis appearing coincidentally with neuro-vascular men- 
opausal disturbance, both apparently having been bene- 
fited by estrogen administration. Another niece and 
another nephew arc now suffering from asthma. 

The patient had a large nodular thyroid which had re- 
mained unchanged for at least forty years. She had gone 
through an uneventful climacteric, the menses ceasing in 
the late forties, with no evidence of thyroid disturbance. 

In January 1937 at the age of yy years she had the first 
serious illness of her life. This was a generalized fibromyo- 
sitis which gave rise to a low grade fever, constant pain, 
sleeplessness and a weight loss of 50 pounds. With the use 
of sulfanilamide and the removal of two infected teeth this 
condition subsided at the end of six months. In October 
1937 manifest hyperthyroidism developed. In December, 
1937 a sub-total thyroidectomy was performed.' Con- 
valescence was satisfactory and relief of the symptoms of 
hyperthyroidism seemed complete. 

In May 1939 there developed what the patient con- 
sidered to be a peculiar head cold with a profuse nasal dis- 
charge. In the next month she became somewhat short of 
breath on exertion, and in early July began to have 
paroxysms of coughing. The diagnosis of bronchia] asthma 
was made, and she was treated by the usual routine in- 
cluding epinephrin. Beginning at this time and re-appear- 
ing each time her asthma became worse, were sudden 
sweats which at times were drenching. These came with- 
out apparent immediate cause, and were dismissed as being 
an expression of her weakness, probably contributed to by 
increased respiratory effort and confinement to bed. At 
first she responded readily to epinephrin, but by the end of 
July she was in status asthmaticus and was taken to the 
hospital and kept in an oxygen tent for two weeks. Skin 

1 The subtotal thyroidectomy was performed by Dr. Carl Len- 
bart. 
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tests, direct and by passive transfer, were done and sensi' 
tivicy to house dust was discovered The blood eosino' 
phile count was 1 1 % Dust extract injections were begun 
and continued until a month before death On Aug i 4 > 
while still using as many as 7 injections of Qne*fourtK 
cc , each of epinephnn per 24 hours, the patient returned 


vasomotor rhinitis and sweats In April 1940 she began to 
require more epinephnn and by the end of that month she 
was again in severe status asthmaticus 

On May 5, 1940 a vaginal smear was taken and found to 
be of atrophic type On May 6, 1940, stilbestroP i o mg 
daily by mouth was begun Three days later, on May 9 the 



home to an ’allergen free' room with linoleum floor, no 
hangings, pollen ainfilter in the window, and allergen' 
proof casings Epinephnn spray, epinephnn in oil, ehmina' 
tion diets, ammophyllin and histaminase* were tried with' 
out apparent advantage over the jirevious therapeutic 
regime From Sept i, 19J9 she became progressively worse 
and was returned to the hospital Sept 24, 1939, m severe 
status asthmaticus, using as much as 6 cc of epinephnn 
per 24 hours with httle relief The use of an oxygen tent 
seemed to benefit her During this hospital stay X'tay ir* 
radiation to the lungs was given The patient returned 
home on Oct 15, 1939, using 3 to 4 one fourth cc cpi' 
nephrin injections per 24 hours During the winter of 
1939-1940 she was relatively comfortable, remaining m 
her room most of the time, attended by a nurse, she used 
epinephnn several times each day There was no tune 
when she went without epinephnn longer than 12 hours 
In those periods when the asthma was worse she also had 


. The histammase was supplied through the courtesy of the 
Chemical Company, New York City 
The stilbestrol used in this case was furnished by Sharp 6^ 
Md , through Dr J L McCartney, and by 
Si Lilly G? Co , Indianapolis Ind , Dr D C Hines The testo 
stcrone propionate was fumisVied by The Schenng Corporation, 
oioomfield.N J , the kindness of Dr WiUiam Stoner 


asthma was unrelieved and she returned again to the hos' 
pital On May 15 she was much improved and on May 16 
all medication except epinephnn was discontinued One 
week later she began to get worse and stilbestrol was rc' 
sumed, o 5 mg per day Because of nausea and vomiting 
which was probably not due to the amount of the drug, 
It was discontinued after three days With but slight 
interruption the asthma became rapidly more severe and 
by May 30, m spite of all the accepted means of treatment, 
oxygen and helium, epinephnn to i6 cc per day, intra' 
venous glucose and ammophyllin, her condition was despec' 
ate She could no longer sleep, eat, or talk Her death was 
considered imminent Two thousand r u per day of es' 
tradiol benzoate by intramuscular injection was begun on 
May 30 On June 3 she required but 12 injections of one- 
fourth cc each of epinephnn, and it was certain that she 
had improved On June 8, stilbestrol o 5 mg daily by 
mouth, was substituted for estradiol On June 13, 15, and 
16 she used no epinephnn She left the hospital on June 21 
Her progress since May 4, 1940, as measured by 24 hour 
requirement of epinephnn, and related to pituitary antag 
onistic therapy, is shown in the figures She remained in 
her room dunng those periods of exacerbation of asthma 
which occurred when the estrogen was withdrawn be' 
cause utenne bleeding had appeared, once m July, 1940 
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on low dosage of stilbestrol. At other times the pa- 
dent was up and about the house until December, 1940. 
There were three occasions, each one shortly after re- 
sumption of estrogen therapy, when she was without 
need of epinephrin for 48 hours or longer. From Jan. 1 to 
10, 1941, she used only 3 injections of one-fourth cc. each 
of ^inephrin; in this period she went f successive days 
with no epinephrin. During the remainder of the time 
when the asthma was under control she needed one-fourth 
cc. injections of epinephrin from one to three times in 24 


Volume I 

still greater improvement. In September, 1940 there- 
fore, when stilbestrol had been stopped because of 
uterine bleeding, it was resumed at a higher dose 
level. The resultant improvement was little greater 
than on the lower dose. On Nov. 20, 1940, when 
bleeding again occurred, instead of stopping stilbcs- 
trol the dose was raised from i mg. per day to 2 mg. 
per day in the hope that a dosage larger than the 
threshold dose might cause a cessation of flow (2). The 



Fig. 2. Ephinepkrin requirement from September, 1940, to January, 1941. 


hours, mostly at night. From February 1941 to the time of 
her death in June she had very few comfortable days. 

DISCUSSION OF DATA 

Figures i to 3 show the relations between the in- 
tensity of the asthma, as represented by the amount 
of epinephrin required per day, and the administra- 
tion of estrogens and androgen, though the patient s 
response was more striking than such a simple index 
can show. It seems apparent that either estrogen or 
androgen under certain conditions could quite mark- 
edly decrease epinephrin requirement. A lag of 3 to 
4 days occurred when stilbestrol therapy was dis- 
continued before the asthma became worse; similarly 
when the drug therapy was resumed some days 
elapsed before improvement was apparent. Since the 
severity of the asthma was definitely reduced by es- 
trogen it was hoped that larger doses might produce 


bleeding continued, and the severity of the asthma 
remained about the same. No estrogen was given 
from Nov. 28, 1940 to Dec. 8, 1940, and the patient’s 
condition became much worse. Moreover, on resum- 
ing stilbestrol therapy improvement was not as great 
or as sustained as on previous occasions. The dose was 
increased on Dec. 25, from 1.0 mg. to 3.0 mg. per 
day, and relief followed within a few days. With the 
recurrence of bleeding on Jan. 2, 194X7 stilbestrol was 
stopped and testosterone propionate, 25 mg. every 
other day, was substituted. It was thought that the 
androgen would control the asthma equally as well as 
estrogen by inhibiting pituitary activity, and would 
allow return of the endometrium to the resting stage, 
and so permit cessation of bleeding. In the 8 days im- 
mediately thereafter, Jan. 3 to 10, but one injection of 
adrenalin was given, and the patient was more com- 
fortable than at any time since the onset of asthma in 
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July, 19J9. From that time on, however, endocrine 
therapy gave only slight and fleeting relief, though 
large doses were used at times Testosterone propio- 
nate, estradiol henjoate and desoxycorticosterone ace- 
tate were each tried in large dosage, hut they 
accomplished no more than had stilbestrol. None of 
these was used for 6 days in April, 1941, and again in 
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Adrenals The right adrenal showed at one pole 
a friable and degenerating adenoma i ^ cm. in di- 
ameter. The two adrenals together weighed (ex- 
clusive of degenerating adenoma) 16 gm. (normal 
weight 8-14 gm). Grossly and microscopically 
they showed areas of considerable hypertrophy in 
the cortex. 



Fig 3 EriNEPKRiN REQUIREMENT from January, 1941, to June 12, 1941 


May, 1941, and after each of these periods the rc' 
sumption of stilbestrol was followed by some relief. 
Inuring May, 1941 the dosage of estrogen was loW' 
ered gradually to 0.25 mg per day. In June, 1941 sc' 
vere status asthmaticus recurred and the patient died 
on June la, 1941. Necropsy performed 5 hours post 
niortem by Dr. A. M. Young showed the following 
relevant findings. 

Lungs. These were voluminous, the large and 
small branches of the bronchial tree throughout 
were plugged with tenacious greyish white viscid 
exudate. Microscopically, this exudate showed the 
arrangement characteristic of Curschmann’s spirals 
and Dietrich's plugs. The walls of the branchial 
branches and bronchioles were markedly thick' 
£ned, in great part due to hypertrophy of the 
muscular coats, and were richly infiltrated by wan' 
dering cells with eosinophiles predominating 
Liver. This was of average size and showed no 
evidence of degenerative change except slight 
cloudy swelling. 


Oi’anes These showed marked senile involu- 
tion. 

Uterus The uterus was small and firm; the en 
domctrium was about i mm. in thickness and 
grossly suggested senile atrophy. Microscopically, 
however, the appearance of the endometrium was 
characteristic of an excess estrimeffect with an in' 
crease in the size and number of the glands 

Breasts Grossly these appeared small and a' 
trophic but on microscopic examination there was 
considerable increase m the amount of acinar tissue 
over that expected for the age of the patient. 

Hypophysis The gland weighed o 7 gm MicrO' 
scopically, the anterior lobe showed slight replace' 
ment fibrosis especially in the region of the stalk. 
The ratio of eosinophilic, basophilic and chromo' 
phobic cells was not abnormal. 

Anatomical diagnosis Chronic and subacute bron' 
chitis and bronchiolitis (marked) with marked mucus 
plugs in bronchial tree in a case of clinical asthma 
Emphysema and fibrosis of the lungs (considerable) 
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Hypertrophy and hyperplasia of the uterine mucosa 
and hyperplasia of the acinar epithelium of the 
breast. Focal hyperplasia adrenal cortex (considera- 
ble) involving fascicular zone. Generalized arterioscle- 
rosis (considerable). Hypertrophy of the wall of the 
left ventricle (slight to moderate). 

Pathologic physiology. Hyperthyroidism appearing 
first at the age 0(75 years is of uncommon occurrence. 
Bronchial asthma as the first manifestation of atopy at 
the age of 76 years is even more uncommon. The 
asthma in this patient did not conform to the usual 
preclimacteric type, in that it was not controlled by 
environmental change, hyposensitization, and the 
commonly used drugs. It followed closely the pattern 
of the later-occurring asthma described by Alexander ; 
“Bronchial asthma, like other atopic conditions, has 
its onset as a rule in childhood and adolescence. Oc- 
casionally it begins in middle life. In such patients, 

. . . attacks recur with alarming frequency. Within a 
year asthma may be constant, with episodes of status 
asthmaticus, wherein violent intractable paroxysms 
may occur. . . . The beginning of asthmatic attacks in 
persons over forty years of age should always be 
viewed with concern” (3). That asthma of this post- 
chmacteric type should follow closely on the heels of 
hyperthyroidism in an elderly individual, strongly 
suggested something more than mere chance. It 
seemed logical to suppose that there might be some 

I tiological relationship between the two disturbances, 
fcat they perhaps depended upon a common cause, 
ne possibility of hyperpituitarism as such a common 
cause was thought of because according to modern 
concepts (4) hyperpituitarism is a frequent precursor 
of hyperthyroidism, especially that which develops at 
the time of the climacteric, of puberty and of preg- 
nancy, and perhaps also after psychic traumata and 
illnesses. 

Changes in the level of pituitary function have 
been shown to be capable of affecting autonomic bal- 
ance (5, 6). Hyperpituitarism, then, by reason of its 
effect upon the autonomic nervous system, might be 
suspected of altering allergic response. In support of 
this idea is the fact that changes in gonadal function 
such as those of puberty, in pregnancy and the cli- 
macteric are accompanied by changes in the level of 
pituitary function, and are at times followed by 
marked alteration of allergic state. 

On the basis of these speculations an hypothesis of 
the pathologic physiology of this case was set up as 
follows. 


with metabolism so as to evoke hyperpituitarism. 
This in turn stimulated the already geiterous thy- 
roid to the state of hyperthyroidism. Thyroidectomy 
added further stimulus to the overactive pituitary. 
Increased output of pituitary hormone affected the 
autonomic ner\'ous system balance as maintained by 
the hypothalamic centers so as to lower the threshold 
of allergic reaction, and asthma appeared in this indi- 
vidual who had an inheritance inclining her to atopic 
sensitivity. 

Rationale of therapy. The central point of thera- 
peutic attack offered by this hypothesis was the hy- 
perpituitarism. Means for such attack are known. 
Albright (6) showed the inhibitory action of estrogen 
on the output of prolan. This antagonistic action of 
estrogen on the pituitary is possessed also by the 
adrenal cortical hormone, the thyroid hormone, and 
others. Clim'cally this principle of endocrine therapy 
is rapidly becoming of great importance (7-12). Its 
widest application is in the treatment of the meno- 
pausal syndrome. 

These were the considerations which led to the use 
of pituitary antagonistic substances in treatment of 
the intractable asthma from which this patient suf- 
fered. The success during 8 months attending the 
admim'stration of stilbestrol and various hormones 
gives support to the working hypothesis on which 
their use was suggested. 

COMMENT 

Observation of this patient leaves no doubt in our 
minds that she was greatly benefited by pituitary- 
antagonistic therapy, indeed that her hfe was pro- 
longed by it. For the first 8 months endocrine sub- 
stances were given in relatively small dosage, and 
intermittently, and the asthma was kept under con- 
trol. Shortly after large doses were first used, and 
especially after the institution of continuous large 
doses in January, 1941, the asthma became less man- 
ageable. Pratt (13) reported a case in which response 
to the effect of stilbestrol seemed to diminish with 
long-continued administration. Decrease in efficacy in 
our case however, was not due to the development of 
a specific tolerance to stilbestrol, since trial of large 
doses of testosterone, estradiol and desoxycorticoster- 
one showed that these also were powerless to miti- 
gate the severity of the asthma. 

It is possible that the pituitary had been able to de- 
velop resistance to the antagonistic effect of these 
substances when the attempt was made to inhibit its 


iodcbilitating conditioned by i„herita„«)-As.hm. 

Hyperthyroidism -^Thyroidectomy 


Hyperthyroidism 1 nyiuiuc^tum^r 

low grade fever, pain and insomma, interfered 
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of the menopausal syndrome treated with estrogen, 
and we beheve that these cases also do better on in- 
termittent than on continuous treatment It occurred 
to us that long continued inhibition of anterior pitui- 
tary function might have resulted in an impairment of 
adrenal cortical function, and that this m turn might 
have caused resistance of the pituitary to further in 
hibition Blood sodium and potassium levels on 
March 15, 1941* (before desoxycorticosterone had 
been used) were 373 mg and iS 5 mg respectively, 
these were normal values 

True asthma (not that resulting from pulmonary or 
cardiac insufEciency) appearing for the first time in 
persons over 40 years of age is extremely difficult to 
control Expenence with this case suggests that 
pituitary antagonistic therapy may be of help in se- 
lected instances Suitable cases for trial of such treat- 
ment would seem to be those in which increased 
pituitary activity has so altered the activity of the 
autonomic nervous system as to lower the threshold 
of allergic reaction Such cases can probably be se- 
lected with some assurance when the reaction makes 
Its first appearance after the occurrence of amen- 
orrhea, the climacteric, in association with hyper- 
thyroidism or diabetes or other manifestation of 
hyperpituitarism This means, in general, that the pa- 
tients amenable to such treatment will be of the older 
age group In those allergic patients who have con- 
formed to the more usual pattern by demonstrating 
clear cut specific reactivity and by responding to en 
vironmental change and/or hyposensitization, the 
true atopic factor is the more important element and 
any neuro-endocrine disturbance which may be pres- 
ent will probably play a minor role 

SUMMARY 

A Case IS presented in which bronchial asthma ap- 

determinations were done at the Research Laboratory 
Clinic through the kindness of Drs E P and Roy 

McCulIagh 


peared under circumstances which suggested that 
ovcractivity of the anterior lobe of the pituitary gland 
was an important factor in its development 

Pituitary^antagonistic endocrine therapy was used 
with some success 

The possible significance of these observations in 
relation to the neuro endocrine atopic mechanism is 
discussed 

V/c vkish to acknowledge our indebtedness to Robert R Banker 
for the preparation of the chart 
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ADRENALS 

BaLASSA, G., AND M. R. Gurd. 

Action of adrenalin and potential changes in the cat 
uterus./. Pharmacol. &E Exper. Therap. 72: 63. 1941. 

In the anestrous cat uterus spontaneous slow rhythmic 
potentials occur which are slightly increased by a relaxa- 
tion due to epinephrin, but abolished by a relaxation due 
to ephedrine. In estrous or late pregnancy uterine con- 
tractions, whether spontaneous or drug induced, are ac- 
companied at the beginning of the contraction by short 
bursts of spike potentials. These are greatly diminished or 
abolished in early pregnancy when the reaction to epineph- 
rin is reversed. The authors suggest that the conduction 
of impulses from cell to cell is a characteristic of the estrous 
uterus and is responsible for the strong and coordinated 
^^contractions which occur during this period. In anestrous 
'wjteri such conduction does not occur, and during pro- 
jf'jWtetional proliferation it is partially suppressed. The 
'^liine contractions are correspondingly feeble during 
iips^^se phases. Conduction may or may not occur during 
J^’pregnancy, depending on whether the estrogenic or luteal 
hormone predominates. — C-P. 

Heath, F. K., G. F. Cahill and D. W. Atchley. 

Pheochromocytoma— Correct diagnosis and successful 
operation. J.A.M. A. 117: 1258. 1941. 

The case history of a patient with a chromaffin tumor of 
the adrenal gland is presented. The tumor was removed 
after diagnosis by the perirenal insufflation of air. The 
postoperative course was entirely satisfactory. C-P. 

Thelander, H. E., and M. Chalffin. 

Neonatal cortical insufficiency (Addison s disease) as- 
sociated with adrenO'genital syndrome. J. Pediat. 18; 
779. 1941. 

A case is reported in a new-born child and the literature 
reviewed. The symptoms are; a) Those due to acute 
adrenal insufficiency; loss of appetite, diarrhea, vomiting, 
weakness, anuria, rapid pulse, cyanosis, extreme dehy ra- 
tion, thirst, high temperature at times and perhaps pig- 
mentation. The child does well on salt and poorly without 
it. b) Those due to hypersecretion of androgenic tissue. In 
females, pseudohermaphroditism generally is present at 
' birth while in males hypergenitahsm, pubic hair, gru 


voice and advanced bone development appear within a 
few months. The laboratory findings are those of Addi- 
son’s disease and high androgen content in the urine. 
Death occurs in convulsions or coma, in collapse with low 
temperature or in marasmus. The treatment consists of 
administration of salt, glucose and cortical extract or 
D.C.A.^ — M.B.G. (courtesy Clinical Abstracts). 

ENDOCRINE GENERAL 

Bonnycastle, D. D., and J. K. W. Ferguson. 

The action of pitocin and adrenalin on different seg- 
ments of the rabbit uterus. J. Pharmacol. & Exper. 

Therap. 72; 90. 1941. 

The classification of Gunn and Gunn has failed to clar- 
ify the observations or to suggest the functional role of 
adrenergic nerves or of epinephrin in uterine motility. The 
cervical portion of the uterus is relatively insensitive to 
pituitary extract, but is very sensitive to epinephrin. It 
is, thus, deduced that the complex action of epinephrin is 
anti-expulsive and thus physiologically antagonistic to the 
action of oxytocin. — C.P. 

Christie, U., C. Dunham, M. Jenss, and A. L. Dippel. 

Development of the center for the cuboid bone in 

newborn infants. Am. /. Dis. Child. 61 : 471. 1941. 

This is a study of the osseous development of 1,107 
newborn — 297 white boys, 266 white girls, 268 negro 
boys and 276 negro girls. Roentgenograms of the infants 
made within 72 hours of birth showed association of the 
presence of the center of ossification for the cuboid bone 
(right side) with race and sex, with certain often used 
criteria of the maturity of the infant and with the parity 
and age of the mother. — M.B.G. 

Dennis, W. 

Effect of pubertas praecox on the age at which onset of 

walking occurs. Am. /, Dis. Child. 61 : 9JI. 1941. 

Reports of cases of pubertas praecox have been ex- 
amined relative to the age at which healthy infants who at- 
tained puberty within the first 2 years began to walk. 
Data were obtained for 25 cases. The range of ages at 
which walking began in these cases was from 9 to 18 
months, with a mean of 13.58- These figures are substan- 
tially the same as those for children of normal grow’tb. 
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Since pubertas praccox is associated with extraordinary 
bodily changes in the direction of adult sue, proportions 
and ossification, it must be concluded that none of these 
developments is the final factor the attainment of which 
marks the onset of walking — M B G 

Freed, S C 

Clinical significance of hormone assays JAMA 117 

103 1941 

The studies of hormonal content of unne, blood, and 
tissues are significant only in relation to clinical history, 
physical, and other findings of the patient Definite prog' 
ress, however, has been made by use of biochemical pro' 
cedures m detcnnming quantities of certain hormonal 
substances, espcaally steroids of ovary, testes, and adrenal 
cortex Detailed discussions of the biochemical levels of 
antenor lobe of pituitary, posterior lobe of pituitary, 
gonads, adrenal cortex, and pregnancy hormones arc 
given — G P 

Freed, S C 

Present status of commercial endocrine preparations 

JAMA X17 1175 1941 

». The commercial hormone preparations are discussed 
from the standpoint of trade names and potency The dts 
cussion includes estrogens, androgens, progesterone, pos' 
tenor pituitary preparations, gonadotropins, thyroid, 
parathyroid and blood Ca raising substances, adrenal cot' 
tex, and miscellaneous glandular preparations — C P 

Kerley, C G , AND E J Lorenz 

Nutritional obesity in children with private practice 

J Pediat 19 ^40 1941 

The authors report the dietary management of 103 cases 
of nutntional obesity, in children ranging from 2 to 16 
A diet of approximately 1,000 to 1,200 calories with 125 
gm of carbohydrate, 75 gm of protein and 35 gm of fat 
on the average with the addition of Vitamins A, B and D 
but Without glandular therapy resulted in a weight loss of 
from 3 to ij lb in from 3 to 16 weeks — M B G 

GONADS 

Albrieux,A S 

^strogen content of the blood at four hour intervals 

Proc Soc Expter Biol Med 47 380 1941 

The estrogenic hormone content of the blood of 5 
women was determined at 4'hour intervals for one 24 hour 
penod A significant diurnal rise was noted once, a minor 
mcrease m 3 cases and a constant level in one case — L E 

I ion (Courtesy Chem Abstracts) 

Anonymous 

Oral androgenic therapy Current comment JAMA 

'■7 1941 

Methyl testosterone is compared with testosterone Be- 
whrT ^ J^^^l^tively recent mtroduction, the only worth- 
e indication is the application in treatment of eunuch- 


oidism or castration Other indications must await 
further investigation — C P 

Burlingame, C C , and Marjorie B Patterson 

Estrogen therapy m the psychoses J Xerv €?* Mcnt. 
Dis 94 265 1941 

Estrogen therapy has been employed as part of the treat- 
ment program m 1 39 psychoses Estradiol benzoate or es- 
trone was employed The dosage was controlled by 
vaginal smears, 2,000 to 3,000 r u daily being generally 
given, intramuscularly, for 30 to 40 days The most favora- 
ble results were obtained m the depressions of the cli- 
mactenum Fifty nine per cent of 63 involutional psy- 
choses and 52% of 27 manic depressive psychoses m the 
depressed phase showed definite improvement, and in 
some instances recovery, coincident with therapy The 
miscellaneous psychoses and the schizophrenia of the in- 
volutional period showed no fundamental change associ- 
ated with this form of therapy — R G H 

Burn, J H , and E R Withell 

A pnnciple m raspberry leaves which relaxes uterine 
muscle Lancet 1 3 1941. 

Experiments are reported showing that dried raspberry 
leaves contain a principle readily extracted with water 
which relaxes the smooth muscle of the uterus and intes- 
tine when this is m tone The action is exerted in the body 
of the cat and also when the muscle is suspended in a bath 
The relaxation produced in the body increases with suc- 
cessive doses The same pnnciple or another causes con- 
traction of the uterus of the rabbit m situ, and also of the 
isolated uterus of the cat, the rabbit and the guinea pig 
when these are not in tone The principle causing rclaxa 
(ion is probably the basis of the traditional use of rasp 
berry tea for making activity in the uterus less painful A 
drug which relaxes uterine muscle should be valuable m 
relieving painful menstruation when this 15 due to 
spasmodic contraction of the uterus The dosage recom- 
mended by herbalists is 10 to 20 oz of a 5% infusion of 
the dried leaves m hot water This corresponds to 15 to 30 
gm of leaf, and judging from the observations in mice, 
should be entirely non toxic when taken by mouth — 
Courtesy Chn Abstracts 

Currier, F P,C H Frantz and R Vander Meer 
Reduction of growth rate m gigantism treated with 
testosterone propionate JAMA 117 515 1941 
In this case report the male sex hormone has been used 
as a physiological brake on the growth promoting hor- 
mone of the anterior pituitary Treatment over a 2-year 
penod resulted in a decrease of growth rate when com- 
pared to the preceding 2 years — C P 

DE TaKATS, G , AND L S HeLFRICH 

Stcnlity of the male after sympathectomies JAMA 
1 17 20 1941 

After extensive removal of the lumbar and thoracic 
sympathetic chains a patient still had normal spermatozoa. 
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although 4 months had elpased since the last operation. 
This finding contradicts the opinion that such sympa- 
thectomies produce sterility in the male. — C.P. 

Eidelsberg, J., and I. Madoff. 

Effectiveness of methyl testosterone administered orally. 

Am. J. M. Sc. 202: 83. 1941. 

Methyl testosterone, administered orally, 100 to 150 
mg. per day, was effective in inducing testosterone effects 
in several different types of patients, all with hypo- 
gonadism. Its continued use maintained the effects of 
testosterone administration. In general, it appears that 
the earlier changes may be brought about more rapidly by 
injections of testosterone propionate. All the observations 
originally made following injections of testosterone pro- 
pionate in such cases were found in this group with oral 
administration. Toxic or unusual responses were minimal. 
None of the patients complained of gastric distress or 
upsets. The time of dosage or its relation to meals ap- 
parently made little, or no difference. The extremes in 
variation of response may be due to individual case varia- 
tions or require further study in dose. Methyl testosterone 
orally appears to be a good, safe, substitutive form of male 
sex hormone therapy. Courtesy Clin. Abstracts. 

Eidelsberg, J., and E. A. Ornstein. 

Observations on the implantation of testosterone pel- 
lets. J.A.M. A. 117: 1067. 1941. 

The authors present 9 case histories all of which indi- 
ate that the implantation of pure testosterone tablets of- 
ers a means of prolonged androgen therapy. In a series of 
30 implants no accident or complication occurred. They 
low use a bevelled trocar for the implants. — C.P. 

I’rank, R. T., and R. L. Berman. 

A twenty-four-hour pregnancy test. Am. J. Obst. (S>’ 

Gynec. 42: 492. 1941. 

An inexpensive pregnancy test requiring only 24 hours 
(and possibly only 8 hours) is described as being equal in 
accuracy to the A-Z and Friedman tests. Two female 
white rats (weight 50 gm.) are each given subcutaneously 
5 cc. of fresh first morning urine at 10 a.m. and 4 p.m. and 
autopsied at 9 a.m. the following day. Ovarian readings 
are made microscopically and with 10 loupe enlargement 
by transmitted light. Positive tests have been obtained in 
8 hours by the use of 2 four-hourly injections of y cc. ol 
urine. — E.C-H. 


studies confirmed the belief that cases in which an artifi- 
cial menopause has been produced by radium are more re- 
fractory to stilbestrol than cases of surgical sterilization 
or those associated with normal physiological processes. 
In the physiological menopausal cases the endometrium 
remains intact even though it becomes atrophic. In the 
radium-treated cases we are dealing with the dual effects 
on the endometrium of the physiological regression in- 
cidental to menopause, age, plus the destructive effects of 
radium.- -Courtesy Clin. Abstracts. 

Greenhill, j. P., and S. C. Freed. 

The electrolyte therapy of premenstrual distress. 

J.A.M.A. 1 17: 504. 1941. 

The symptoms oi premenstrual distress and tension 
are ascribed to the accumulation of extracellular water and 
Na retention, which probably results from cyclic ovarian 
activity. In the brain this may result in headache; in the 
gastro-intestinal tract distension, nausea, etc. may occur; 
while in the labia the swelling may cause pruritis. Various 
methods of treatment are described, but the authors ad- 
vocate ammonium chloride 3 gm. daily beginning 10 to 12 
days before the expected menstrual period. — C.P. 

Heckel, N. j., and C. R. Steinmetz. 

The effect of female sex hormone on the function of the 

human testis. J. Urol. 46: 319. 1941. 

An estrogen (a-estradiol benzoate) produced sterility 
in man. It caused a temporary hypertrophy of the male 
breasts and enlargement of the nipples. Partial impotence 
developed. — Authors’ summary. 

Klein, M. D., and M. Saroka. 

Studies in viabih’ty of human spermatozoa. Am. J. Obst. 

& Cynec. 42: 497. 1941. 

A simple method of determining sperm viability, which 
utihzes methylene blue as an indicator of the absorption of 
free Os is described. The method employed is the follow- 
ing: I cc. of spermatic fluid and i/io cc. of methylene 
blue solution are placed in each of 2 ordinary Wassermann 
tubes and are mixed thoroughly. Each tube is layered with 
a h'ttle heated vaseh’ne. One tube is placed in incubator 
at 37° C. and the other is kept at room temperature 
(20° C.). Readings are taken every 17 minutes. Decoloriza- 
tion of the methylene blue results from the utilization of 
available oxygen by viable sperms. It is preseumed that 
significant relationship exists between decolorization time 
and sperm viabih'ty. — E.C.H. 


Grauer, R. C., C. F. Beall, and G. R. Wilson. 

Endometrial response to diethylstilbestrol in radium- 
induced menopause. Am. }. P^ith. 17: 87. 1941- 
The endometrial and vaginal response to stilbestrol in 
10 radium-treated cases was delayed, and t e ^ 

quired was greater, as compared to cases 0 p ysio g 
menopause. The stilbestrol produced a 
metrium and stroma which duplicated the app 
the endometrium before radium was mserted. 


Lewis, A. A., and C. W. Turner. 

Effect of stilbestrol on the mammary gland. Proc. Amer. 

Soc. Animal Prod. 33. 63. 1940. 

Stilbestrol was reported to stimulate the growth of 
mammary ducts, and some lobule-alveolar tissue, but dif- 
fered from estrogen in having abih'ty in addition to stimu- 
late milk secretion in virgin or dry animals. It did not con- 
sistently stimulate glands already in lactation. — C. C. 
White (Courtesy Biol Abstracts). 
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tioTi m relation to the altered menstrual rhythm 

The animals used for this purpose must be those 
which respond in a manner simibir to the human 
female 

Thus far, one such animal is the baboon and in the 
first correlational study (12.) it was demonstrated that 
there is a marked similarity in the way the baboon 
and the human female react to progesterone The only 
salient difference was one of dosage Since the altered 
rhythms induced in baboons with progesterone are, 
generally speaking the same as m women, it follows 
that any recognizable change in the ovaries of baboons 
during such experiments most probably find their 
counterpart in the human ovaries under similar cx' 
penmental conditions 

The present study is the second of such cor^ 
relational studies between the human female and the 
baboon but in this instance estradiol benzoate was 
used instead of progesterone The results of the in^ 
vestigation in baboons have already appeared (10, 1 1) 
Detailed reference will be made to these findings in 
the body of this paper, but in general it was shown 
that single injections of adequate amounts of estradiol 
benzoate m the first part of the cycle produce measup 
able changes in the size of the perineum and in the 
length of the menstrual cycle From this study it was 
possible to obtain quantitative data on the amounts 
of estrogen necessary to produce disturbances in the 
menstrual rhythm 

In the present study it is my mam purpose to show 
that single injections of estradiol benzoate given to 
women in the first part of the cycle can also cause 
disturbances in the menstrual rhythm By utibzing 
the data obtained from baboons an attempt will be 
made to explain the nature of the menstrual disturb 
ances induced in women At the same time attention 
will be drawn to the existence in women of different 
degrees of sensitivity to estrogen and the technique 
will be briefly discussed as to how this sensitivity 
may be recognized clinically 

These results, moreover, will be reviewed in order 
to discover whether they are of any practical value 
in assessing spontaneous aberrations of the menstrual 
cycle in women Finally it is also the purpose of this 
paper to show the need for elaborating some tech' 
mque for assisting m prognosticating the tendency 
towards disease in so-called normal women 

material and methods 

The women who subjected themselves to these 
experiments were unmarried More than three 
quarters were under 30 and the remainder were be 
tween 30 and 40 years of age With 4 exceptions each 
woman had recorded her cycles on a calendar for at 
least 6 months preceding the experiments In each 


instance intramuscular injections of estradiol benzoate^ 
were given on the 8 th day of the cycle, counting the 
onset of menstruation as day one 

^ch woman formed the subject of a single experi' 
ment except one, who was first injected with i mg 
of estradiol benzoate (case 7) Rud was again treated 
subsequently with 5 mg of estradiol benzoate {case 
6 ) 

experimental RESULTS 


Effea of 5 nig of estradiol {cases 1-6) On examining 
table I It IS evident that 5 mg of estradiol benzoate 
produced three sets of results First, in case i and 3, 
the cycle was shortened and bleeding was precipi' 
Cated II days after the injection in case i and after 9 
days in case 3 Second, the length of the cycle was 
almost doubled m cases 2 and 4 und third in cases 5 
and 6 the cycle was slightly lengthened 

It follows therefore that in every case the menstrual 
rhythm was significantly disturbed by 5 mg of es 
tradiol benzoate 

Effect of : mg of cstTadiol benzoate (cases 7-11) 
Again three types of responses were elicited with 1 
mg of estradiol benzoate, two of which were similar 
to those seen after giving 5 mg of estradiol Two 
women (cases 8, 9) bled prematurely on the 17th and 
19th day of the cycle, 1 e , 9 and 1 1 days respectively 
after receiving the injection One woman (case 9) 
bled again on the 31st day, i e , she experienced two 
periods of four days each m the same month and there' 
fore intracyclic bleeding was induced with estradiol 
m the same way as occurred m some women after 
progesterone (12) and as Zondek and Rozin (13) rc' 
ported m all of their experimental cases In two 
women the cycle was lengthened (cases 10, ii) but 
only by 3 days m one instance (case 1 1) The lengthen 
mg m this latter instance could scarcely be regarded 
as significant The third type of response (case 7) was 
negative, 1 e , the length of the cycle was unaffected 
It was this person who was later injected again but 
this time with 5 mg of estradiol Her response to this 
high dosage was already mentioned {case 6 ) 

With one exception (case 7), and possibly two (case 
ir) the menstrual cycle was definitely disturbed by 
1 mg of estradiol the cycle was lengthened it 

was in no instance as great as that obtained in some 
women (cases 2, 4) after 5 mg qf estradiol For this 


reason it was found expedient j 
of estradiol m the next series j 

Effect of o I mg of estraj^ 
16) With this lowered ar 
single woman bled prem^ 
definitely (cases 12, 14) ; 

13) the cycle was lengt^ 

* The estradiol ben:( 
plied by Schenng Corpoi 
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in cases 15 and j6 the length of the cycle was in no 
way disturbed. 

Effect of o.oi mg. of estradiol benzoate (cases 23-27). 
In none of these five women was there any detectable 
deviation in the length of the cycle from the normal. 
It is just possible that all of these women might have 
been resistant even to i mg. of estradiol benzoate as 
instanced by case 7. This possibility however, cannot 
be completely excluded especially in view of the 


Table 1 . Effect on the human menstrual cvcle op single in' 

JECTIONS OF ESTRADIOL BEN20ATE GIVEN ON THE 

8th day of the cycle 


Case 

No. 

Amount of 
estradiol 

Length of 
normal 
cycle 

Length of 
experimental 
cycle 


mg. 

days 

days 

I 

5 

29 

19 

a 

5 

25 

45 

3 

5 

29 

17 

4 

5 

28 

44 

5 

5 

25 

31 

6» 

5 

28 

36 

7' 

I 

28 

28 

8 

I 

28 

17 

9 

I 

28 

19 (31) 

10 

I 

28 

35 

II 

1 

29 

32 

la 

O.I 

22 

27 

13 

O.I 

29 

31 

14 

O.I 

28 

33 

15 

O.I 

25 

25 

16 

O.I 

27 

27 

r? 

0-5 

26 

31 

18 

o.y 

25 

31 

19 

0.5 

23 

29 

ao 

0.5 

28 

t 9 

ai 

0.5 

27 

16 

22 

0.5 

26 

26 

as 

O.OI 

25 

25 

24 

O.OI 

27 

26 

25 

O.OI 

28 

28 

26 

O.OI 

32 

33 

27 

O.OI 

29 

28 

28 

sesame oil 

28 

27 

29 

sesame oil 

28 

28 

30 

sesame oil 

2r 

24 

31 

sesame oil 

26 

27 


* The same woman. Injected first with i mg. (case 7) and later 
with 5 mg. (case 6). 


small size of the group. On examining the results of 
the previous experiments however, it seems likely 
that o.oi mg. of estradiol is incapable of influencing 
the human menstrual cycle. 

Effect 0/0.5 "trig, of estradiol benzoate (cases 17-22). 
The results of this experiment are shown in table i, 
and in general are similar to those found after using 
I mg. of estradiol. Only i woman bled prematurely. 

Effect of sesame oil alone (cases 28-31). It is well 


known that some women are easily upset by the 
slightest emotional disturbance. In order to clii^; tc 
the possibility that such a disturbance might have 
altered the menstrual rhythm in the numerous cas es 
mentioned above, 4 women were injected with pjTe 
sesame oil. The cycles of these women were und is- 
turbed. If these results are taken in conjunction vd th 
those of cases 23 to 27, it is clear that 9 women were 
in no way affected as a sequence of the pain expj ri- 
enced during the injection. 

DISCUSSION 

Disturbance of the menstrual rhythm. In a preraajs 
paper (12) it was shown that the administratiom of 
progesterone, either as a single or multiple dase, 
noticeably influenced the human menstrual cycle-- In 
such instances the cycle may be significantly shortened 
or lengthened or again intracyclic bleeding may sem .e- 
times be induced. In this latter condition despite, -the 
premature bleeding menstruation occurs at the 
normally expected time and two bleedings are fhe:re' 
fore experienced in one month. 

In baboons single injections of estrogen on the- Sth 
day of the cycle may lengthen the cycle by 10 tev 15 
days or by 6 to 8 days depending on the amoumt of 
estrogen used. In only i of 10 baboons was the epek 
shortened and in this instance by as much as 12 di ys 
(10). 

Generally speaking the human female responds to 
single injections of estradiol benzoate in a fa^hn 
similar to that described for the baboon. The Img ;h 
of the cycle may be almost doubled (case 2) or elfep. it 
may be lengthened by only 3 to 8 days (cases n,, < 5 ). 
In one woman (cflse 9) two bleedings occurred ia one 
month, the one ii days after treatment and the 
other 3 days later than the normally expected time. 
In this woman, therefore, intracyclic bleeding; was 
induced in the same way as after progesterone except 
that after estrogen the premature bleeding txjok 4 
days longer to appear than after progesterone. Ah 
though premature bleeding can be consistent!;^ in- 
duced intracyclic hemorrhage has so far not been 
produced in the baboon either with estrogen^ or 
progestogen. 

With the exception of case g, the cycle succeeding 
the experimental one was of normal length although 
in two instances it was shorter by 3 to 5 days than 
the normal. 

Factors responsible for disturbing the cycle. In cas- 
trate baboons the perineal swelling is completely 
absorbed. Repeated treatment with estrogen causes 
the perineum of castrate baboons to swell to enormous 
dimensions, but when the estrogen is withdrawn the 
perineum decreases in size until it returns to its rating 
level. Within 10 to 16 days of the last injection ot 
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esttogen bleeding occurs Such bleeding is obviously 
of the estrogen withdrawal variety (10) The de 
ti jigescence of the perineum and the latent period of 
I o to 16 days after the withdrawal of estrogen m cas- 
trate baboons are important factors in facilitating our 
understanding of what precisely happens when cstro 
gen IS injected into normal baboons, without under- 
standing the reactions of normal baboons to estrogen 
lit IS impossible to comprehend the nature of the rc- 
sponse® seen in women 

By the 8th day of the cycle the perineum of normal 
baboons is as a rule considerably swollen or turgescent 
((compare figs i and 2.) If to such baboons 1 to 5 mg 
of estradiol benzoate is administered the perineum 
in :rEases still further in size for an average of 5 days 
T hereafter perineal deturgescence is initiated and it 
continues until the penneum returns to rest On an 
average of 14 days after the injection, turgescence 
recurs and the penneum then passes through an 
aJmost normal rhythm of turgescence, deturgescence 
md rest The menstrual cycle m such instances is 
prolonged by as much as 16 to 20 days 

The fact that the turgescent perineum of these 
normal baboons underwent deturgescence following 
the estrogen treatment seemed to suggest that either 
the production of endogenous estrogen was curtailed 
or else this exogenous estrogen stimulated the forma- 
tion of progestogen since either the withdrawal of 
estrogen or the presence of progestogen can induce 
deturgescence (14, 15, 16) Examination of the ovaries 
revealed the absence of any recent corpus luteum, but 
massive atresia of the large and medium sized 
Graafian follicles was a characteristic finding (ii) 

It might be argued that atretic folbcles were the 
source of progestogen and that premature deturges 
cence was enforced by this hormone It has been 
shown, however, chat progestogen can induce de 
turgescence which is maintained for 4 to 7 days only 
and since the deturgescence produced by estrogen 
lasted for 10 to 16 days it seems unlikely that the 
precocious formation of progestogen could have ac- 
counted for this prolonged deturgescence of the 
perineum On the other hand the atresia of the fol- 
licles very strongly suggests that the exogenous 
estrogen suspended estrogen production by the 
ovanes by a destruction of the stratum granulosum 
The cells of this part of the follicle are usually re 
girded as being responsible for the elaboration of 
estrogen The latent period of 10 to 16 days implies 
the withdrawal of estrogen Besides, in normal 
baboians, treated paradoxically enough with o i rag 
of estradiol benzoate, deturgescence was prematurely 
initiated and bleeding supervened 12 days after the 
injecJ*.ion, 1 c , about the same time as occurs before 
cstroigen withdrawal bleeding appears m castrates 


Why estrogen withdrawal bleeding should be 
precipitated in only 1 of 10 baboons is difficult to 
explain, but it may be that towards the end of the in' 
duced deturgescence in the 9 baboons the ovaries rc' 
covered and commenced to elaborate estrogen before 
the bleeding threshold had been reached The single 
baboon which bled might have been sensitive, just as 
will be described later for women, and the ovarian 
inhibition was so intense that the endogenous estro 
gen was elaborated only after the estrogen level had 
fallen below the bleeding threshold 



Fig I Perineal region op an adult baboov a few days 
BEFORE menstruation Notc thc collapscd lobe (cl), the exposed 
callosit cs (cd) This stage is know n as penned rest 

Fig a Perineal region of toe same baboon a few days 
BEFORE ovutATiON Kotc the enotmous chtoral lobe (cl) the 
callosities (cd) are almost covered by thc swollen perineum This 
stage 18 known as perineal turgescence 

Small amounts of estradiol (01 mg ) cause only a 
partial inhibition of thc turgescent perineum which 
may decrease in size by a few inches and thereafter 
It returns to its original dimensions to pass through 
a normal rhythm The length of the menstrual cycle 
IS increased by 4 to 6 days and this is equivalent to 
thc period during which the perineum was tempo- 
ranly depressed In this latter case the injected estro 
gen produced only a partial inhibition of the ovaries 
which m turn was responsible for the incomplete 
penneal deturgescence (11) 

In normal baboons, therefore, 1 to 5 mg of estradiol 
given in the first part of the cycle causes complete 
perineal deturgescence lasting on an average of 14 
days and thereafter the perineum goes through an 
almost normal rhythm but the cycle is considerably 
lengthened, whereas o i mg of estradiol leads to 
partial penneal deturgescence lasting for 4 to 6 days 
and the cycle is slightly lengthened but in this in- 
stance only for 4 to 6 days Still smaller amounts of 
estrogen (o 5 mg of estradiol) have a recognizable ef- 
fect neither on the perineum nor on the length of the 
cycle 
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With these facts before us it is now possible to 
proceed to analyse the effects of estrogen on the 
human cycle. Disregarding for the time being the 
question of susceptibility it is evident that in cases 
2 and 4 the cycle was greatly prolonged and in this 
respect the prolongation can be compared with the 
reactions of baboons treated with i to 5 mg. of es' 
tradiol. Naturally, in women it is not possible to 
watch the day to day progress of events as is possible 
in baboons. It was especially emphasized that the 
period of inhibition after estrogen administration in 
normal baboons is equivalent in length to the latent 
period which intervenes between the last injection 
of estrogen into castrates and the onset of withdrawal 
bleeding. The cycle in baboons is prolonged approxi- 
mately to the same extent as the period of induced 
perineal inhibition. It is possible to arrive at an ap- 
praisal of the prolonged cycle in women in the same 
way as in baboons. To achieve this it is necessary 
to know in castrate women the interval that elapses 
between the last treatment with estrogen and the 
onset of withdrawal bleeding. 

It is remarkable that despite the numerous oc- 
casions on which castrate women have been treated 
with estrogen so little attention has been devoted to 
this latent period. It is particularly fortunate that 
’zlden (17) submitted detailed protocols in his experi- 
ments in which he attempted to produce a progesta- 
ional reaction in the endometrium of castrate women, 
n the three cases reported by Elden the latent period 
raried from 5 to 9 days. In cases i, 3, 8, g, 20, 21 
table 1) bleeding supervened in normal women be- 
ween 8 days (case 21) and n days (cases i, 9, 20). 
Combining Elden’s figures with those adduced from 
he present study it seems that the extremes of the 
latent period lie between 5 and n days. 

Using case 4 as an example it is now possible to ar- 
rive at an assessment of how the cycle was lengthened 
in women after estrogen treatment. 

a) Duration of the spontaneous cycle be- 
fore estrogen was injected 8 days 

b) Duration of inhibition by estrogen in 
normal women is equivalent to the 
length of the latent period before 
estrogen withdrawal bleeding super- 


venes 5 to II days 

c) Total number of days of spontaneous 

cycle before injection of estrogen plus 
the duration of inhibition by exoge- 
nous estrogen 8d-5toii 

= 13 to 19 days 

d) Length of normal cycle 28 days 

e) Length of experimental cycle. . 45 days 

/) Difference in length between ex- 
perimental and normal cycle 45-2.8 


It is seen that / falls within the limits of c. If case 2 
IS examined in this manner it will be seen that / also 
falls within the Emits of c. 

If the above interpretation should prove to be 
vah'd it is obvious that a new cycle was initiated 
without the intervention of bleeding after the period 
of ovarian inhibition induced by the exogenous estro- 
gen. In other words, the extent of prolongation of the 
experimental cycle is equivalent to the sum of the 
number of days the normal cycle progressed before 
the injection of the estrogen plus the length of time 
the ovaries were prevented from producing estrogen. 
The latter is equal to the latent period intervening 
before estrogen withdrawal bleeding is precipitated 
in castrate women. 

This interpretation receives additional confirma- 
tion from the results obtained in cases i, 3, 8, 9, 20, 21. 
Bleeding supervened in all of these cases within 8 
to II days of the injection of the estrogen. The next 
bleeding occurred with two exceptions at the norm- 
ally expected interval dating the first day of the new 
cycle as commencing on the first day of the experi- 
mentally induced bleeding. If we add the length of 
the experimental cycle to the normal we find that in 
every instance the total length of the two cycles is 
approximately similar to the experimental cycle of 
case 2 and 4 (table i). This is also reflected in table 2. 


Table 2 


Case 

No. 

Length of 
normal 
cycle 

Length of 
experimental 
cycle 

Combined 
lengths of 
both cycles 


days 

days 

days 

I 

29 

T -9 

48 

3 

29 

17 

46 

8 

28 

17 


20 

28 

19 

47 

21 

27 

16 

43 


Case 9 cannot be included as she had 2 shortened cycles. 


There can be no doubt that the administration of 
estrogen produced a profound inhibition of the 
ovaries and the folh'cular atresia was probably so 
extensive that from the time of the administration of 
the estradiol the ovaries in these women ceased pro- 
ducing estrogen and hence they behaved in a manner 
identical with that of castrate women who had re- 
ceived a course of estrogen and then the treatment 
had been suspended. The latent period intervening 
between the injection of estrogen and the onset of 
bleeding in the cases quoted above is, if anything, a 
little longer in some instances than the latent period 
given by Elden for his castrates. The correspondence 
is so close that this can scarcely be regarded as for- 
tuitous. 

It follows that in cases 2 and 4 the exogenous es- 
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trogen was adequate to overwhelm almost completely 
the ovaries and that an almost new cycle was initiated 
In those cases which bled prematurely the ovanan 
inhibition was so profound and the follicular atresia 
so extensive that by the time the exogenous estrogen 
had been metabolized the estrogen threshold had 
fallen so low that withdrawal bleeding occurred and 
only then was a new cycle initiated 

The greatly prolonged cycle and the much 
shortened cycle can be regarded as almost identical 
responses to estrogen except that in the former 
endogenous estrogen commences to exert its effect 
before the estrogen has fallen below the threshold 
value and so bleeding is avoided Such women may 
be regarded as having a more stable endocrine balance 
than those who bled prematurely 
The slightly prolonged cycle experienced by cases 
5, 6 , 10, II, 12, 13, 14, 17, i 5 and 19, however, require 
to be considered in a slightly different way Again this 
analysis is only possible by considering the behavior 
of baboons It has been pointed out that m two ba' 
boons treated with o i mg of estradiol benzoate the 
turgescent perineum undergoes partial deturgcscence 
lasting for 6 to 8 days and therefore the perineum 
swells once and goes through a normal rhythm except 
that the cycle is slightly lengthened In these baboons 
the Ovanes have only been partially inhibited 

Those women with a slightly lengthened cycle 
have probably reacted m the same way as the two 
baboons treated with o i mg of estradiol The extent 
of the lengthening of the cycle is obviously related to 
the degree of ovarian inhibition Those women who 
were resistant suffered from very slight inhibition of 
the ovaries and consequently the cycle was only pro 
longed by a few days When the inhibition was more 
intense the cycle was prolonged by 8 days The 
lengthening in such cases then is dependent on the 
resistance or sensitiveness of women to estrogen 
This matter will be more fully dealt with at a later 
stage in this paper 

In general all types of reactions noticed in baboons 
can be excited m women, although premature bleed' 
ing can be produced frequently m women and rarely 
in baboons Although the administration of estrogen 
to baboons in the first part of the cycle leads to mas' 
sive follicular atresia this reaction in the ovaries still 
remains to be demonstrated in women The effect of 
estrogen on the human and baboon cycles is so rc' 
markably similar that it is more than likely that the 
omcles in the human subject also undergo atresia 
The conclusive proof for the existence of this atresia 
m the human female must await histological confirma' 

CaUbratton of the estrogen production 0/ the ovanes 
y means 0/ exogenous estrogen It is not possible as 


lyi 

yet to state whether the follicular atresia induced by 
estrogen in baboons is caused indirectly by inhibiting 
the pituitary or whether this is due to a direct action 
by estrogen on the stratum granulosum Whichever 
way this exogenous estrogen exerts its effects there 
can be no question that almost all the follicles undergo 
atresia 

It IS known from studies of other endocrine glands 
that It IS possible to inhibit the action of a gland by 
administering the specific hormone elaborated by that 
gland DeRobcrtis (18) has demonstrated that a 
Single administration of parathormone leads to a 
diminution of the volume with retraction of the cyto' 
plasm and hyperchromasy of the nucleus of the cells 
of the parathyroid gland of the rat Hydropic de*- 
generation of the parathyroid cells may also occur and 
this IS sometimes associated with the accumulation 
of colloid substance Similarly Gersch and Grollman 
(19) caused the X zone in the mouse suprarenal to dis' 
appear by giving small doses of cortical hormone. 
These investigators are of the opinion that the X zone 
acts as a reserve tissue which can be depressed when 
the need for cortical secretion is satisfied m some 
other way Gillman and Stem (20) suggested that the 
cystic corpus luteum which normally forms during 
the early months of pregnancy m women was due to 
the retention of secretion, because this was now being 
elaborated elsewhere If we accept the thesis that a 
specific exogenous hormone can cause inhibition of 
the endocrine gland elaborating that hormone then 
the fact that estrogen causes the stratum granulosum 
of the Graafian folhclc of the baboon to degenerate 
affords strong evidence that the stratum granulosum 
is responsible in part at least for the production of 
estrogen and conversely that degeneration of the 
stratum granulosum of all the large follicles is evidence 
that the production of estrogen by the ovaries is 
suspended 

Since the inhibition of estrogen formation in the 
baboon is assoaated with perineal deturgcscence, it 
follows that if adequate amounts of exogenous estro 
gen cause complete perineal deturgescence, then it is 
reasonable to presume that such exogenous estrogen 
completely inhibited the production of endogenous 
estrogen The induction of partial perineal deturges 
cence on this basis is regarded as resulting from in' 
complete ovarian inhibition 

In the baboon t to 5 mg of estradiol benzoate 
caused complete perineal inhibition For this reason it 
was suggested that the baboon was producing less 
than the equivalent of i to 5 mg of estradiol benzoate 
Per contra, since o 1 mg caused partial deturgescence 
m 2 baboons and complete deturgescence in a third 
baboon it was suggested that the ovary was produc 
ing just less than, or the equivalent of, o 1 mg of 
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estradiol benzoate, especially as in two additional 
baboons 0.05 mg. did not visibly effect the size of the 
perineum nor the length of the menstrual cycle. 

By thus calibrating the exogenous estrogen against 
the endogenous estrogen, using the perineum as an 
indicator, it was possible to state that the baboon 
produces almost an equivalent of o.i mg. estradiol on 
the 8th day of the cycle. There is no doubt that the 
amount of estrogen necessary to inhibit the ovaries 
can be estabh'shed for every adult baboon. 

In the same manner the amount of estrogen re- 
quired to inhibit the human ovaries can also be es- 
tablished. It has already been shown that estrogen 
administered to women in the first part of the cycle 
can either greatly lengthen the cycle or greatly 
shorten it or again it may only slightly lengthen the 
cycle. The first two responses have been regarded as 
evidence of complete ovarian inhibition, whereas 
the slightly lengthened cycle was regarded as a 
partial inhibition. 

On this basis therefore it would appear that when 
the cycle was greatly lengthened or significantly 
shortened the amount of exogenous estrogen (es- 
tradiol) was more than the equivalent of endogenous 
estrogen, whereas when the cycle was slightly 
lengthened the endogenous estrogen was almost 
balanced by the exogenous estradiol benzoate. 

From table i it is evident that o.oi mg. of estradiol 
given on the 8th day did not significantly alter the 
cycle of any of the 5 women, whereas o.i mg. caused a 
lengthening of 2 days in case 13, and of 5 days in 
:ases 12 and 14, and no effect in cases 15 and 16. It is 
doubtful whether the lengthening of the cycle in 
:ase 13 can be regarded as significant and it is impos- 
sible to adduce any other evidence in support of or 
igainst this as is so easily possible in the baboon. We 
:an say moreover, that in 2 of 5 women (cases 12 to 
16) O.I mg. of estradiol benzoate was able to produce 
partial inhibition of the ovaries, i.e., 3 women were 
elaborating more than the equivalent of 0.1 mg. of 
estradiol benzoate whereas 2 women were elaborating 
almost the equivalent of 0.1 mg. of estradiol benzoate. 

When 0.5 mg. of estradiol was injected in 2 women 
the cycle was significantly shortened (cases 20, 21), in 
three women the cycle was moderately lengthened 
(cases 17, 18, 19) and in one woman (case 22) there 
was no apparent effect on the length of the cycle. 
This indicates that in some women, the ovary was 
elaborating less than the equivalent of 0.5 mg. of 
estradiol benzoate (cases 20, 21), whereas in oth^s 
(cases 17, 18, 19) it was elaborating almost the 
equivalent and, in case 22, more than the equivalent, 
of 0.5 mg. of estradiol benzoate. Further, after i m^ 
of estradiol the cycle of every woman was affected 
except that of case 7. This woman was later injecte 


with 5 mg. of estradiol benzoate (case 6) and her cycle 
was increased in length by 18 days. The experiments 
on this woman (case 6, 7) illustrate very forcibly the 
fact that partial inhibition is reflected in a slight 
lengthening of the cycle. In every one of the 6 cases, 
the cycle was affected by 5 mg. of estradiol benzoate! 

From these experiments it is abundantly evident 
that by using estradiol benzoate it is possible to dis- 
turb the cycle provided that sufiicient amounts of the 
hormone are administered. It is not possible to estab- 
lish the efficacy or otherwise of a particular quantity 
of the estradiol to inhibit the ovaries within a few 
days as in baboons, but that it can be -done by care- 
fully watching the length of the cycle, which takes 
several weeks, there can scarcely be any doubt from 
the results shown in table i. 

The estrogen formed by the human ovary, there- 
fore, can be calibrated against exogenous estrogen, 
using the length of the cycle as an indicator. The in- 
terpretation of the findings however, involves a con- 
sideration of another factor which will be examined 
seriatim. 

The existence of estrogen'sensitive and estrogen-re- 
sistant women. On closely perusing table i it is at once 
clear that there is a great variation in the resistance 
or sensitivity of different women to estrogen. Thus 
one woman will be resistant to as much as i mg. of 
estradiol benzoate (case 7) and yet in another 0.5 mg. 
not only affects the length of the cycle but actually 
precipitates premature bleeding (case 21). In some 
women the cycle may be disturbed by as little as 0.1 
mg. of estradiol (case 14). This means that in some 
women the ovary can resist as much as i mg. of es- 
tradiol benzoate whereas in others it is sensitive to as 
little as O.I mg. Case 7 is a good example of a resistant 
type, since after i mg. of estradiol benzoate the cycle 
was unaffected, and when injected later with 5 mg. 
of estradiol benzoate the cycle was lengthened only 
by 8 days. The fact that case 5 showed a slight 
lengthening of the cycle indicates that she too may be 
regarded as a type resistant to estradiol and that she 
too might have been refractory to i mg. of estradiol. 
Per contra case 9 may be regarded as a sensitive type 
because not only was her cycle shortened, but the 
succeeding cycle also was impaired as she bled 12 
days after her induced bleeding. This second bleeding 
may be regarded as an estrogen withdrawal bleeding 
and it is unlikely that she ovulated during the month 
in which she experienced two periods. Similarly, 
cases 20 and 21 may be regarded as sensitive since 
0.5 mg. was able to precipitate bleeding prema- 
turely. 

On the basis of whether the cycle is shortened, 
greatly lengthened, slightly lengthened or unaffected 
after treatment with estradiol benzoate it is possible 
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to grade women as very sensitive, sensitive, slightly 
sensitive or resistant Thus case 7 can be regarded as 
an example of type resistant to estrogen, since i mg 
of estradiol did not influence the cycle whereas 5 mg 
only produced a slight lengthening of the cycle Case 
21, on the other hand, may safely be regarded as being 
a very sensitive type in that o 5 mg of estradiol con 
siderably shortened the cycle, whereas case 18 can be 
classed as slightly sensitive to estrogen and case 14 
may be classified as being sensitive or even very 
sensitive 

The existence of types sensitive to hormones other 
than estrogen is being steadily established Hims 
worth (21) mentions insulin sensitive types, whereas 
Wilkins, Fleischmann and Block (22) have drawn 
attention to the prevalence of thyroid sensitive types 
as measured by the serum cholesterol and the creatin' 
me excretion It is likely that when techniques are 
perfected it may be possible to assess the sensitivity 
to other hormones So far Gillman (la) has shown that 
some women are more sensitive to progesterone than 
others as measured by the effect on the menstrual 
cycle The subjective reactions induced with pro 
gesteronc also indicate that some women have stable 
autonomic and vasomotor systems, whereas others 
arc unstable as it has been possible to produce a con' 
dition simulating premenstrual tension with 30 mg 
of progesterone in one woman, other women injected 
with the same quantity of progesterone exhibited no 
untoward reactions even though their cycles were as 
profoundly disturbed as the one who experienced 
violent subjective reactions (23) Frank (24) refers to 
‘labile’ types of women in respect of the subjective 
reactions experienced by women in the premen 
struum 

The evidence presented above indicates that 
women exhibit different degrees of resistance to es 
trogen and in this confirms in a factual manner the 
claims made by many clinicians of the existence of 
endocrine types The technique for assessing estrogen 
sensitivity is simple and will certainly find clinical 
application 

As with all tests of this character, difficulty arises 
as to what can be regarded as normal and what are 
to be the limits of normality This can only be cstab 
lished after large groups of women are examined The 
classification submitted above in respect to estrogen 
sensitivity is necessarily only arbitrary and will pos 
sibly need modification as additional data become 
available This study at least demonstrates that 
women may be resistant or sensitive to estrogen and 
the suggested technique forms a basis, flimsy though 
It may be, for arriving at an appreciation of the degree 
or resistance or sensitivity that women may show 
towards estrogen 


Chmcdl Sigm^jctince of Experiments with Estradiol m 
Women 

Postponement of the menstrual cycle Estrogen has 
been used to postpone the onset of the menstrual 
cycle Foss (2) has recommended for this purpose the 
repeated administration of large quantities of estrogen 
commencing in the first half of the cycle There is no 
doubt that this purpose can be achieved provided 
adequate quantities of estrogen arc used, the exact 
amount will obviously depend on the degree of 
sensitivity to estrogen of the women concerned If 
the cycle is postponed there seems little doubt that 
this IS achieved by inhibition of the ovaries, and this 
inhibition is maintained for as long as the estrogen 
IS administered When treatment is suspended estro 
gen withdrawal bleeding supervenes after the usual 
latent period of 5 to n days When enormous doses 
of estrogen are used hyper estrogen bleeding may be 
provoked and the object of postponing menstruation 
IS defeated It is difficult to assess offhand what is an 
enormous dose of estrogen, because of the varying dc' 
grees of individual sensitivity to this hormone For 
one woman o 5 mg may be relatively enormous, 
whereas for another 5 mg may be scarcely adequate 

If estrogen treatment is continued over a period of 
several weeks all of the follicles in the ovary may be 
destroyed ns Zondek showed in the human female 
and a Gillman demonstrated in the baboon Both of 
these observations show definitely that exogenous 
estrogen has a profound effect on the ovary, albeit of 
a temporary nature 

Of course, if the estrogen metabolism is delicately 
regulated, estrogen used empirically may have a 
serious effect This we have observed chnically 
when the administration of i mg of estradiol ben 
zoate for 7 days actually induced amenorrhoea for 
several months and during this period there was no 
evidence of ovarian activity On the other hand in 
resistant women large quantities of estrogen may 
affect the cycle in question, but thereafter the normal 
menstrual rhythm becomes rapidly establi'^hed In 
baboons 75 mg of estradiol given over a period of 67 
days produced scarcely any alteration in the cycle 
succeeding the experimental one (25) Apparently 
such huge amounts and even larger may not deleteri' 
ously influence subsequent cycles m women (26) 
These experiments show, then that estrogen given 
m the first part of the cycle produces ovarnn in 
hibition 

Intracyclic hemorrhage Zondek and Rozin (13) in 
duced intermenstrual bleeding in women to whom 50 
mg of progesterone had been given Such bleed 
ing was called “intracyclic bleeding “ At about 
the same time Gillman showed that within 4 to 5 
days after the administration of an adequate dose of 
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progesterone in the first part of the cycle, bleeding 
could be induced in normal female baboons. In this 
way the cycle could be shortened by more than half 
of its normal length. Later it was shown that in 
women intracyclic hemorrhage could not be consis- 
tently produced with progesterone although the 
cycle could be shortened (12). It was suggested that 
bleeding in or near the middle of the cycle might be 
due to a sudden formation of a progestogen attended 
by an equally sudden diminution thereof (12). 

It seems possible now that a sudden increase in the 
production of estrogen might so inhibit the ovaries 
as to cause atresia of the follicles attended by a sudden 
decrease in estrogen and the onset of estrogen with- 
drawal bleeding some days later. Thereafter the 
ovary may recover slowly, but only for a few days 
and since the stimulus for the production of estrogen 
may be weak, the ovary fails, and consequently 
bleeding may supervene once more as happened in 
case 9 where two bleedings occurred within one 
month. 

Mid-cycle hemorrhage may now be due to ab- 
normal progestogen or estrogen metabolism. Apart 
from the two possible causes of this condition already 
mentioned, it has been rightly or wrongly suggested 
on many occasions that such bleeding in the human 
female and in monkeys near the middle of the cycle 
may be an indication that ovluation has taken place. 

The prolonged cycle. It is a common enough experi- 
ence in clinical gynecology to find women who men- 
iltruate normally every 28 days and then for some 
unknown reason they will experience at 44 to 50'day 
cycle. Thereafter such women menstruate regularly 
again. Such a delayed cycle is regarded as a missed 
cycle. Again there are other women who one month 
may have a 17 to ip-day cycle and the next a 40 to 50- 
day cycle. The cause of such disturbances has not 
hitherto received any satisfactory explanation. 

It was shown that a single or a double injection of 
a total of 20 mg. of progesterone given to women on 
the 8th day of the cycle is capable of delaying the 
onset of menstruation for as much as 15 days (12). 
From this it follows that the sudden production of a 
progestogenic substance in the first part of the cycle 
is capable of upsetting the ovarian rhythm sufficiently 
to delay the onset of menstruation for a considerable 
time. 

Similarly it has been shown that 5 mg. of estradiol 
benzoate administered on the 8th day of the cycle can 
delay the onset of menstruation for 16 days (case 4) or 
even as long as ao days {case 2). This delay, it is su^ 
gested, has been caused by inhibiting the growth 
of the Graafian follicles for a considerable period and 
thereafter an almost new cycle is initiated, without 
the intervention of estrogen withdrawal bleeding. 


It is more than likely that in such cases ovulation is 
postponed and that bleeding does eventually take 
place from a progestational endometrium. 

Where such delayed cycles are encountered in 
women it might be due either to the precocious elabo- 
ration of progestogen as mentioned above or to an 
excessive formation of estrogen, and this estrogen 
either directly or indirectly causes follicular atresia 
which in turn lowers the estrogen threshold for a 
variable period of time and thereafter the follicles 
begin to ripen and are able to develop normally. 
Thenceforth the sequence of events is similar to that 
which obtains in a normal cycle, except, naturally, 
that the onset of menstruation is significantly delayed. 

The shortened cycle again may be due either to the 
presence of progestogen as shown in a previous study 
(12) or else excessive estrogen in a sensitive woman 
may cause such profound ovarian inhibition that re- 
covery of the follicles is delayed so long that the 
estrogen falls below the threshold and bleeding is 
precipitated as described for cases i, 3, 8, g, 21 (table 
i). In the succeeding cycle it is possible that there 
may be once more a sudden production of estrogen 
but in this instance the inhibition is not sufficiently 
extensive to cause estrogen withdrawal bleeding but 
adequate partially to inhibit the ovaries and so lead 
to a slight or excessive prolongation of the cycle. In 
this fashion a short cycle may alternate with a long 
one. Examination of the endometrium in the shortened 
cycle may then show the absence of a progestational 
reaction but a progestational endometrium will be 
encountered most probably at the end of a delayed 
cycle. These experiments with estrogen in women 
afford valuable information concerning the nature of 
the mechanism which may lead to aberrations of the 
normal cycle. 

Estrogen and dysmenorrhea. Two women (cases 8, 
21) normally suffered from severe dysmenorrhea, but 
they reported that when they bled prematurely fol- 
lowing the estrogen treatment such bleeding was un- 
attended by the violent pain which accompanies the 
normal periods. Since in these two instances the ex- 
perimentally induced bleeding was most likely of the 
estrogen withdrawal variety, it seems likely that the 
dysmenorrhea in these cases must be associated with 
some abnormality in the progestogen metabolism. 
While this observation does not in any way materially 
assist in solving this vexed problem it does at least 
indicate that temporary relief may be given to some 
women by the administration of estrogen in the first 
part of the cycle. To these women even this tempo- 
rary relief may be most welcome. 

Inhibition of ovulation. Ball and Hartman (5) havt- 
shown that estrogen inhibits ovulation in the 
Macacus rhesus. It has been demonstrated that a 
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single injection of estrogen also postpones ovulation 
m the baboon (11) From the experiments reported 
above it is more than likely that estrogen also post 
pones ovulation in a number of women especially m 
those m whom the cycle was significantly lengthened 
or shortened That estrogen can inhibit ovulation is 
evident from the observations of Zondek (i) in the 
human female and from those of GiUman in the 
baboon in which the daily treatment with estrogen 
causes massive atresia of the folhclcs (11) and even 
atrophy of the ovary (i) When for some reason it is 
desirable to inhibit ovulation, there is no doubt that 
continuous treatment with adequate amounts of 
estrogen will most certainly achieve this purpose 
Clinical assessment of the estrogen activity of the 
oinnes Perhaps the most important contribution 
emerging from this investigation is that it is possible 
without complicated laboratory procedure to obtain 
some indication of the functional activity of the 
ovaries m respect to estrogen Since the time it was 
first shown that disturbances in the estrogen metabo 
Iism may seriously impair the normal menstrual cycle 
tireless efforts have been made to discover some 
method whereby this metabolism of estrogen could 
be satisfactorily estimated in women with normal 
and abnormal cycles To this end the numerous 
methods for estrogen assay have been introduced 
Unfortunately however, the biological assays for 
estrogen are both tedious and costly, and do not 
readily allow of their use by clinicians who have no 
laboratory facilities What is more important, ap 
praisal of the results of such assays can hardly be 
possible without accepting the existence of estrogen 
sensitive and estrogen resistant types of women 

Before such a biological test can be satisfactorily 
applied It follows that much more information must 
be made available concerning the range of variation 
of estrogen levels in so-called normal women Other 
wise a result may be obtained which may be regarded 
as normal for one woman but which is definitely ab' 
normal for another 

The experiments in women recorded above indi 
cate definitely that some women are more sensitive 
to estrogen than others There can be no doubt that 
there is a measurable difference of the estrogen sensi' 
tivity of cases 7 and 9 A careful followup of these 
two women over the next 10 years may provide ex 
tremely interesting information, as it may be possible 
that these two women may develop different kinds 
of endocrine disturbances, or one may continue to 
have normal cycles throughout her life and the other 
may later develop an abnormal cycle It seems scarcely 
credible that such a discrepancy m the reactions to 
the same amount of exogenous estradiol represents 
the two extremes of normality If a sufficiently large 


number of women tested with estrogen in the manner 
indicated can be followed over a number of years and 
a correlation can be established between the degree 
of estrogen sensitivity and the susceptibility or re 
sistance to disease it may then become possible to 
prognosticate the tendency towards disease in socallcd 
normal women This aspect of gynecology has not 
yet received sufficient attention but it seems that this 
approach may yield fruitful results 

SUMMARY AND CONCLUSIONS 

Estradiol benzoate administered as a single injection 
to women in the first part of the cycle causes signifi 
cant alterations in the normal sequence of the men 
strual rhythm Depending on the amount of estradiol 
and on the sensitivity of each woman, estradiol led 
to marked shortening of the cycle which was reduced 
in length by 8 to 11 days, the cycle was greatly 
lengthened when menstruation was delayed for 16 
to ao days, or, again, the cycle was lengthened by 3 to 
8 days 

In one case intracychc hemorrhage was produced 
with I mg of estradiol such as occurs in some women 
after treatment with progesterone 

The reactions of the human female to estradiol 
benzoate are in general similar to those of the baboon 
under similar experimental conditions, except that in 
the baboon it has not been possible to induce intra' 
cyclic hemorrhage as occurred m one woman, it is 
also much more difficult to produce a shortened cycle 
in baboons than m women 

The alterations in the human menstrual rhythm 
after estradiol are regarded as being due to inter- 
ference with the normal ovarian rhythm, since in 
baboons, the administration of estradiol m a single 
injection causes massive atresia of all the large and 
medium sized Graafian follicles Owing to the similar 
alterations in the cycle of the baboon and woman 
after estradiol, it is suggested that follicular atresia 
also occurs in woman 

The greatly shortened and the greatly lengthened 
cycle in women are regarded as being almost similar 
reactions, except that in the former, after a period of 
ovarian inhibition the estrogen threshold is lowered 
to such an extent that bleeding supervenes, whereas 
in the latter the ovary recovers before the bleeding 
threshold is reached and an almost normal cycle 
follows the inhibited one The slightly shortened 
cycle is evidence of partial ovarian inhibition pro 
duced in the same way as m baboons 

By using as an indicator the disturbance in the 
length of the cycle, it is possible to calibrate the pro 
duction of estrogen by the ovary against known 
quantities of exogenous estradiol It is suggested 
that the much shortened or the much lengthened cycle 
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after estrogen treatment implies that there is total 
ovarian inhibition and therefore the amount of estro- 
gen formed by the ovaries is less than the equivalent 
of the exogenous estrogen. 

By grading the responses of Vs/omen to the same 
and different amounts of estradiol it has been possible 
for the first time to present definite evidence for the 
existence in women of estrogen-sensitive and estro' 
gen'tesistant types. This emphasises once more that 
everv case must be assessed, and that it is impossible 
to generalise concerning types of grades of response. 

On the basis of the facts presented, it is shown 
that the postponement of menstruation induced by 
the repeated administration of estrogen commencing 
in the first part of the cycle is due to ovarian inhibi' 
tion and that bleeding will occur within 5 to 1 1 days 
after cessation of treatment. Such bleeding is regarded 
as of the estrogen withdrawal variety. The success 
which attends efforts to postpone menstruation is de- 
pendent on the quantity of estrogen used and this in 
turn is determined by the degree of estrogen-sensh 
tivity of each woman. 

Estradiol benzoate used in the manner described 
can postpone ovulation. It has been shown that intra- 
cyclic bleeding may be produced by estrogen as well 
as progesterone. The causation of intracyclic hemor- 
rhage is briefly discussed. 

The problem of the shortened or the prolonged 
cycle is briefly reviewed and the causation of such 
:ycles is examined in the light of the experimental 
lata presented in this study on women. 

■' Attention is drawn to the technique now available 
or assessing the estrogen activity of the ovaries and 
t is suggested that it might be possible by careful 


followup to discover whether the estrogen-resistant 
or estrogen-sensitive types are liable to specific 
gynecological pathologies. 

I wish to acknowledge my gratitude to those women who so 
willingly collaborated in this investigation. My thanks arc due to 
Professor R. A. Dart for his continued encouragement. 

This investigation was aided by a grant made by the National 
Re^rch Grant Board (South Africa). 
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I T HAS BEEN KNOWN for many years that cmO' 
tional states and mental and physical efficiency of 
women fluctuate very considerably during the 
menstrual cycle Ellis (i) has summarised in a mas 
terly fashion the literature relating to this subject 
The social implications of these collective observa' 
tions have not been sufficiently appreciated in regu 
latmg the activities of women in industry and in other 
potentially hazardous occupations Frank (2) has 
drawn attention to the severe handicaps experienced 
by some women in the premenstruum These may be- 
come so grave as to necessitate drastic treatment by 
temporary or even permanent inactivition of the 
ovaries Frank thought that these disturbances were 
associated with an overproduction of estrogen and its 
defective excretion Later Israel (3) tentatively con- 
cluded that premenstrual tension was due to defec- 
tive lutemization or relative hyperestrogenemia and 
he therefore suggested the use of corpus luteum to 
alleviate this condition 

In a recent paper it was shown that progesterone 
administered to women in the first part of the cycle 
caused sigmficant alterations m the menstrual rhythm, 
in the same manner as demonstrated in baboons (4, 
5) Apart from the disturbances m the cycle evoked 
during these human experiments, many of these 
women experienced a variety of subjective reactions 
simulating so closely those usually encountered be- 
-fore menstruation and even in premenstrual tension 
that it seemed sufficiently important to merit record 

OBSERVATIONS 

The subjective reactions experienced by the 
women w ho formed the subjects of this experiment 
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are given in the following short protocols In table 1 
details of the day of the cycle on which the proges- 
terone was administered together with the number of 
injections, the total amount of progesterone and the 
effect on the length of the cycle, are briefly summar- 
ized 

Cds« I and z These two women experienced no notice- 
able reactions except that one of them complained of a 


Taoie I Effect op progesterone on the length op the 
HUMAN menstrual CTCLE 


Case 
No 1 

1 

Day of cycle 
injectionfs) 
given 

Total amt 
progesterone 

Length of 
normal 
cycle 

Length of 
experimental 
cycle 



mg 

days 

days 

I 

8 1 

JO 

26 

26 

2 

8 1 

10 * 

26 

3 * 

3 

8 

15 

29 

29 

4 

8, 10 

15 , 

ap 1 

29 


8 

20 

25 

■s' 

6 

8 ' 

20 

31 

42 

7 

8, II 

20 

31 

46 

8 

8, 12 1 

20 

29 

29 

9 

8, 10 

20 

30 

13 

10 

8, 10 

20 

30 

25 

II 

9 13 

30 

: 28 

17 

12 

8, 10 12 

1 30 


15' 

»3 

8 10, 12 

30 

30 

15 

14 

8 10 12 

30 

28 

16 


^ Intracychc bleeding 


slight ‘menstrual pain,’ which came on 24 hours after the 
injection and passed off within a few hours 

Case 3 On the loth day of the cycle, 1 e , 2 days after 
the mjcction, she complained of a severe headache and felt 
very tired On the nth day she suffered severe colicky 
pain low down in the abdomen at which time thick white 
mucus appeared and lasted for a whole day Next day 
severe abdominal pain lasting for 12 hours recurred 
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Thereafter the patient felt very well and did not have any 
other symptoms even at the onset of her period. 

Case 4. Twenty-four hours after the first injection this 
subject developed an uncomfortable feeling of dryness in 
the nose similar in many respects to the sensations herald- 
ing the common cold. At the same time a severe deep- 
seated headache developed. On the day of the second 
injection the patient felt severe pains low down in the 
abdomen and especially over the sacrum. On the 14th day 
a thick mucus discharge appeared; this was the first dis- 
charge that the patient had ever experienced. 

Case 5. On the loth day this patient experienced an 
interesting group of reactions. These were severe head- 
ache, running eyes and nose. The woman said she had 
developed a cold without any soreness of the upper respira- 
tory passages or the general malaise which is usually asso- 
ciated with that condition. There were violent abdominal 
pains on the loth day and these pissed off completely a 
day later. Although she bled twice in the same month 
(table i) the second bleeding which occurred near the 
normal expected time was unattended by the symptoms 
experienced after the administration of progesterone. 

Case 6. This individual experienced the worst sensa- 
tions recorded in this series’ of experiments. A day after 
the injection she suffered an attack of faintness assodated 
with a cold sweat, marked dizziness and a feeling of ‘black- 
ness’ in front of the eyes. She became extremely nauseated 
and her head ached severely. This ache she described as a 
feehng as if her ‘head were gripped in a vice’ and it was 
relieved only after she fainted. On the loth day of the 
cycle her nose became dry and she nearly ‘sneezed her 
head off.’ The running nose continued for 2 days but there 
was no pain. Four days after the injection, although the 
nose was still secreting freely, she no longer felt any lassi- 
tude and her general condition improved rapidly. Al- 
though her menstrual bleeding was delayed (table i) she 
felt no discomfort. 

Case 7. This patient experienced nothing abnormal 
until a day after the second injection when she noticed a 
thick whitish discharge which lasted for one day. 

Cases 8, 9, 10. These women said that they felt nothing 
unusual after the injection. 

Case II. The patient developed a very irritable throat 
on the day of the second injection. She felt under the 
weather’ and was extremely irritable, so much so that 
when teased in the office she threw a pot of ink at her 
provocateur, a thing she had never done before. During 
this and the subsequent two days she felt very depressed^, 
very unhappy and had several long spells of weeping. Such 
depression had never been experienced before and she 
remarked that it was strange as she was perfectly happy 
and there did not seem to be any exciting cause. On t e 
day of the third injection she developed severe back'ache 


which passed off when the e.\-perimentally induced bleed- 
ing set in. 

Cases 12, 13, 14. These patients had nothing of note to 
report. 

DISCUSSION 

It is generally accepted that a large number of 
women experience a varying degree of physical 
and/ or mental incapacity either at or some days pre- 
ceding the onset of menstruation. Such women as a 
rule are not sufficiently incapacitated to seek medical 
advice nor apparently are their daily adjustments of 
such a complex nature as to precipitate an obvious 
physical or mental crisis. There are some women 
moreover who apparently can easily function in an 
ordinary environment but, when called upon to make 
a rapid or a spontaneous adjustment during the pre- 
menstruum, break down temporarily, sometimes with 
serious consequences to themselves and even to 
others. 

Whitehead (6) drew attention to a number of 
serious and fatal accidents among women pilots and 
later information revealed that many of these acci- 
dents occurred at the time when these women were 
menstruating. Whitehead is of the opinion that there 
can be no doubt of the relationship between the emo- 
tional states and the mentrual cycle. McCance, Luff 
and Widowson (7) affirmed from their careful exam- 
ination of a number of women over a period of 6 
months that many physical and mental symptoms are 
obviously and, in some cases, unexpectedly rhythmi- 
cal; other phenomena show comparatively little pe- 
riodic variation, whereas many of their results were 
inexplicable. The symptom-complex described by 
Frank and called premenstrual tension manifests it- 
self 7 to 10 days before the onset of menstruation in 
the form of marked physical unrest, great irritability 
and a desire to find relief by foolish and ill-considered 
actions. The existence of this ch’nical condition was 
later confirmed by Israel. 

The etiology of the physical and mental disturb- 
ances immediately preceding menstruation is not 
definitely known. Frank was the first to suggest a 
hormonal pathogenesis for premenstrual tension. In 
‘labile’ women the excretion of estrogen does not 
proceed in a normal manner, and in the premenstruum 
the concentration of the female sex hormone affects 
the sympathetic and the cardiovascular systems to 
the extent expressed by the symptoms. On the first 
day of menstruation Israel (3) curetted 3 of 4 women 
suffering from premenstrual tension. He found two 
to be bleeding from an interval and one from a hyper- 
plastic endometrium. In his opinion this seeme to 
indicate that cycHcal bleeding was tabrig place from 
an endometrium lacking the secretory influence ot 
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corpus luteum and therefore either ovulation had 
failed to take place or else there was a quantitative 
disproportion in the production of the ovarian estro 
gen and progestogen Israel felt in consequence of the 
histological examination of the endometria in his j 
cases, that premenstrual tension was most probably 
due to defective corpus luteum activity and that it 
was plausible to treat such cases with progesterone 
In the experiments recorded above it was seen 
that m one woman (case ii) the administration of 30 
mg of progesterone in the first part of the cycle pro- 
duced a profound mental effect, almost simulating the 
picture of premenstrual tension, even to the extent of 
being dramatically relieved when the uterine bleed 
ing appeared, although in this instance it was precipi- 
tated prematurely on the 17th day of the cycle (table 
I, case ii) Israel’s suggestion that premenstrual 
tension might be due to defective corpus luteum ac- 
tivity receives support from the reactions of case ii 
here reported, but it is hardly likely that it is due to a 
deficiency That it is plausible to treat cases of pre- 
menstrual tension with progesterone scarcely seems 
logical, nor is this remark supported by Israel’s results 
in to cases, as the administration of corpus luteum 
cured one and temporarily reheved six, four of the six 
and two additional patients were subsequently cured 
by low dose irradiation to the pityitaty gland and 
the ovaries, one malnourished patient was benefited 
by a gam in weight aided by insuhn therapy This 
does not seem to be an impressive basis for inspiring 
the continued use of progesterone in alleviating pre- 
menstrual tension 

Apart from the severe mental effect induced in 
case II, progesterone was responsible for a variety of 
other symptoms in this and other cases These and 
their incidence are shown in table 2 
On analysing the symptoms (table 2) it is note- 
worthy that the nose should have been so frequently 
implicated This coincidence can hardly be regarded 
as cogent evidence for the existence of a naso genital 
relationship but the possibility cannot be entirely 
isre^rded On the other hand such reactions 
may be caused quite easily by a disturbance in the 
vasomotor mechanism Of those who complained 
ot headache one patient in particular was of special 
interest In this instance (case 6) the description 
ot the headache was so unmistakable as to leave 
Itttk doubt that the pituitary had been affected 
The low abdominal pain, backache, irritability, 
ainting attacks and vertigo are symptoms which 
cannot escape emphasis especially as the women were 
certain that these reactions were never previously 
experienced in the first part of the cycle Even before 
e onset of the normal menstruation those women 
tv 0 complained of those symptoms stated very defi- 


nitely that the reactions were never so severe as 
those induced experimentally The fainting attack 
was the first ever experienced by case 6 

On comparing these symptoms with those com- 
monly appearing in the premenstruum, it is at once 
apparent that they are strikingly similar Both ap 
patently are probably disturbances of the vasomotor 
mechanism and of the vegetative nervous system In 
the experimental subjects the onset of these symp- 


Table 2 Stmptoms excited in women treated with progester 
ONE IN the first PART OF THE CVCLC^ 


Symptom 

Frequency 

Rhinorrhoea 

y 

Lov. abdominal pain 

4 

Hcacache 

3 

Malaise 

s 

Profuse cervical discharge 

2 

Irritation of the throat 

2 

Backache 

2 

Irritability and depression 

1 

Fainting attack 

I 

Vertigo 

I 


* Seven women experienced no reactions at all even though in 
some cases the cycle was profoundly disturbed 


toms within a day or two after the administration of 
the progesterone and their sudden disappearance at a 
time when this hormone has been metabolised affords 
undeniable evidence that progesterone in sufficient 
concentration is the exciting cause Since the men 
strual molimina usually disappears with the onset of 
menstruation or soon after it is suggestive of the pos 
sible role of progesterone in their production Ob 
viously progesterone alone is not the only factor as 7 
of the 14 women were unaffected 

Frank felt that in premenstrual tension not only 
was a particular disturbance in the secretion of the 
ovarian hormones necessary, but also that this must 
take place in a ‘labile’ woman Although ‘labile’ is not 
a happy term it nevertheless implies that there are 
women who are much more easily upset by shght 
deviations from normal activity of the ovaries than 
others This is clearly demonstrated in the above 
experiments with progesterone and experiments of a 
similar nature with estradiol benzoate (8) go to prove 
the same point It follows that the symptomatic re- 
sponses to progesterone will depend on the degree of 
sensitiveness of the nervous system of each woman to 
this hormone Some women will be profoundly af- 
fected by a relatively small dose, whereas others even 
after very large doses feel no ill effects 

This variation in the susceptibihty of the nervous 
system to hormones in supposedly normal women is 
obviously important, but the knowledge is somewhat 
lessened in the absence of sufficiently reliable tech- 
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nics for assessing this stability in each woman. The 
assay of the ovarian hormones or their derivations in 
blood and urine is obviously an important step in that 
direction, but quantitative assays (at present a labo' 
rious process) so far alone have not proved to be as 
valuable as anticipated since there are a host of un- 
known problems in connection with the metabolism 
of the hormones and the state of the nervous system 
which do not allow of a satisfactory interpretation of 
the findings. In the meantime it seems that the judv 
cious and controlled administration of hormones in 
one or other part of the cycle together with a careful 
follow'up of the reactions ehcited may afford some 
indication, crude as it may be, of the degree of sensi- 
tiveness of the nervous system. For example, if we 
examine the effects of 30 mg. of progesterone (cases ii, 
12, jj, 14, table i) we see that the subjectivereactions 
in case ii were very severe, whereas in the others 
they were not sufficiently marked to merit any atten- 
tion. Although case ii in ordinary circumstances can 
be regarded as normal it is quite obvious that if here 
endocrine balance should become disturbed by an 
abnormal production of progestogen she might be 
destined to suffer from premenstrual tension. Such a 
woman employed in a dangerous occupation (pilot, 
industrial worker) under certain circumstances out- 
side her control, may become a menace to herself and 
even to others. 

It is evident, moreover, that a disturbed menstrual 
cycle is not necessarily attended by symptomatic re- 
ictions, as in cases ii, 12, 13, 14 the menstrual cycles 
were altered in more or less the same fashion and yet 
rase ii was the only one to experience severe reac- 
rions; the others were completely unresponsive. 
Again, the severity of the symptoms or even their 
presence is not dependent on the amount of progester- 
Dne since 30 mg. progesterone excited no reactions in 
rase 12, 13, 14, whereas 15 mg. was able to incapaci- 
tate a woman by causing a severe headache and violent 
abdominal pains (case 4). Just as it was shown in a 
previous investigation that women vary considerably 
in their ability to prevent progesterone from upset- 
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ting their menstrual rhythm (5), so too, it transpires, 
that women vary considerably in the way they react 
subjectively to the same hormone. There is thus a 
considerable fluctuation both in the stability of the 
endocrine balance and in the sensitiveness of the veg- 
etative nervous system of different women although 
it may be constant in each woman. A thorough ap- 
preciation of this variability is of the utmost impor- 
tance, for on this depends, not only the manner in 
which we treat aberrations of the menstrual cycle, 
but also, the extent to which we shall be able to prog- 
nosticate the tendency towards disease of so-called 
normal women. 

SUMMARY 

By using progesterone it has been possible in the 
first part of the cycle to produce in one woman a con' 
dition simulating premenstrual tension and in others 
reactions similar to those encountered in the pre- 
menstruum. 

The subjective reactions elicited are not necessar- 
ily associated with disturbances of the menstrual 
rhythm and vice versa. 

Not all women are affected in the same way by 
progesterone, nor is the extent of the reaction de- 
pendent on dosage. 

The appreciation of the existence of individual 
sensitivity to hormones is of the utmost importance 
in determining treatment of menstrual disturbances 
and in the prognostication of the tendency towards 
disease in so-called normal women. 

I wish to record my thanks to Professor Raymond A. Dart for 
his advice and encouragement. 
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T he work reported here had its origin in a 
senes of studies designed to determine how 
soon after the administration of gonadotropic 
hormone, gonadotropic effects could be detected in 
the immature rat ovary In a study of the time factor 
relationship of follicle stimulation to luteinization m 
the immature rat, several years ago, it was noted that 
“in somea cses the immature rat ovary will respond to 
gonadotropic hormone with a follicle stimulating re^ 
action as early as 26 hours after the first injection" 
(i) In subsequent studies an attempt was made to 
determine whether it was possible, by increasing the 
dosage of the gonadotropin, adding hypophyseal 
synergist or using older animals, to accelerate the 
gonadotropic action of the extracts Two observa' 
tions were made during these studies which suggested 
their utilization as a test for human pregnancy These 
observations arc that, a), as early as 6 hours after the 
administration of pregnancy urine to immature rats, 
one can detect marked hyperemia of the ovaries, and, 
b), by the end of 24 hours one can discern gross and 
microscopic evidence of estrogenic stimulation of the 
vagina It was felt that these reactions which are 
evoked respectively by the gonadotropic and estro- 
genic hormones present in pregnancy urine could 
serve as a rapid dual test for pregnancy, providing for 
a reading m 6 hours and a supplementary check at 
the end of 24 hours To be of practical value as a test, 
the end points of these reactions must be easily de^ 
tectable grossly and consistent in their occurrence 
In order to determine if such end points could be 
established, a preliminary series of experiments was 
performed with urines of normal pregnancies and 
control urines from nonpregnant individuals The 
effects upon the ovaries, uteri and vaginae were stud 
led grossly and microscopically at intervals of 6, 12, 
18 and 24 hours after injection The amount of urine 
administered varied from i to 8 cc and the animals 
used varied in weight from 30 to 52 gm These pre- 
hmmary studies revealed that at the end of 24 hours 
the two reactions, ovarian hyperemia and hyper 


trophy of the vagina, were clearly detectable by the 
naked eye, but at shorter time intervals, the estro 
genic action on the vagina became progressively less 
marked so that below 12 hours it was not possible to 
detect gross evidence of the estrogenic effect The 
ovarian hyperemia however, was uniformly detect^ 
able as early as 6 hours after the injection and in some 
instances was more striking at 6 than at 12 or 24 
hours It was noted furthermore that varying the dose 
from 1 to 8-cc did not appreciably affect the reactions 
and that variations in weight of the animals from 30 
to 52 gm did not significantly influence either the 
ovarian or vaginal reactions 

To determine the reliability of these reactions as a 
test for human pregnancy, we have performed a series 
of tests of unknowns, comprising urine specimens 
from women in various stages of pregnancy, as well as 
from menopausal, amenorrheic and normal cyclical 
women The urines were tested by both the 6 hour 
ovarian reaction and by the 24 hour ovarian and 
vagina! reactions 

METHODS AND MATERIALS 

6 hour test For the 6 hour test, three immature 
rats (wt 35-45 gm , ages 22-25 days) were each in- 
jected subcutaneously with 2 cc of the night speci- 
men of urine and autopsied at the end of 6 hours 

6 hour ovarian reaction The ovaries were enlarged 
and bright red m appearance in sharp contrast to the 
small, white or faintly pink ovaries of the control 
animals Microscopic examination of the ovaries at 
6 hours revealed in the majority, perifolhcular zones 
of vaso dilatation and diffuse hyperemia of the 
parenchyma of the ovary (fig i, 2) Not infrequently, 
microscopic exammation of fixed and stained sections 
failed to reveal the vaso dilatation in ovaries which, in 
situ, were observed to be markedly hyperemic This 
discrepancy is in part probably attributable to the 
formalin and alcohol fixation and in part to disrup 
tion of the ovarian capsule, the dilated vessels of 
which contributed to the grossly visible red appear- 
ance of the ovaries 

24 kouT test. Two immature albino rats (wt 35- 
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45 gm.) were given a single subcutaneous injection 
of 2 cc. of the urine to be tested and the animals 
autopsied at the end of 24 hours. 

24'hour ovarian reaction. Ovaries of animals autop- 
sied 24 hours after the administration of 2 cc. of preg- 
nancy urine showed a characteristic gross reaction of 
vascular congestion essentially similar to that ob- 
served at the end of 6 hours. ^ Serial sections of the 
24'hour ovaries revealed varying degrees of peri- 
folh’cular and hilar vaso-dilatation. 
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pregnancy varying from approximately iS to 580 
days), one from a patient with chorioepithclioma and 
31 from nonpregnant sources (instances of cyclical 
menstruation, primary and secondary amenorrhea, 
menopause, functional sterility with delayed men- 
strual periods, adrenal cortex carcinoma and normal 
males) were used. With but one exception, all of the 
tests performed on the urine from various stages of 
pregnancy and from the chorio-epithelioma case were 
read as positive. The one exception was a negative 



Fig. I. Section of ovary of immature rat (wt. 35 gm.) 6 hours after injection of 2 
cc. of pregnancy urine, showing perifollicular vascular dilatation. X7o. 

Fig. 2. Section of ovary of control rat 6 hours after injection of 2 cc. of urine 
from nonpregnant cyclical woman. Note absence of hyperemia. X70. 


24'hour vaginal reaction. The vaginae of animals 
examined 24 hours after the injection of pregnancy 
urine were noticeably thicker and broader than those 
of the controls. Naked eye recognition of the vaginal 
hypertrophy is easily accomplished as soon as one 
familiarises oneself with the difference in gross ap- 
pearance of the excised vaginae of the positive and 
control animals. Microscopic examination of sections 
of the vaginae revealed that the increased thickness 
of the vagina was due to proliferation of the vaginal 
epithelium and hypertrophy and edema of the mus- 
cularis (fig. 3, 4.) 

Tests of UTifyiowu Urines 

Results of 6-hour tests. One hundred and ten urine 
specimens 78 from pregnant women (the length of 

1 Recently, Frank and Berman (2.) have reported similar obser- 
vations. These authors employed 3 injections of y cc. of urine, 6 
hours apart, into each of 2 rats weighing 50 grams. For the rMdii^, 
they recommend examination of the ovary by riansmitted light 
with the aid of a lucite rod, using 10 loupe magnification, 24 hours 
after the first injection. 


reading made on the urine of a patient 5 days after 
the date of her expected period. The test was re- 
peated one week later and found to be strongly posi- 
tive. The subsequent clinical course confirmed the 
diagnosis of pregnancy. Of 234 animals injected with 
pregnancy urine, 8 showed borderline reactions. In 
each instance, however, the mates injected with the 
same specimen had strongly positive reactions. Ail 
of the 31 tests performed on urine from nonpregnant 
sources (except for the chorio-epithelioma cases) were 
read as negative. 

Results of 24'hour tests. The urine specimens tested 
consisted of 61 obtained from women in whom preg- 
nancy was subsequently verified clinically, and 57 
from nonpregnant women comprising normal cyclica , 
menopausal, ovariectomized and amenorrheic women. 
Of the 118 unknowns tested, at the end of 24 hours 
the gross ovarian and vaginal reactions conforme^o 
the clinical diagnosis in all but two instances. ^ 
two exceptions were a false negative ovarian an 
vaginal reaction obtained in a very early pregnanq 
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(4 days after the expected period) and a false ovarian 
negative with positive vaginal reaction in a late preg' 
nancy (10 days before term) In the first instance, a 
repetition of the test, several days later, resulted in a 
dual positive reaction and, in the second, the ovanan 
reaction was equivocal m the repeated test and the 
vaginal reaction remained positive Microscopic cx' 
armnation of the latter ovaries failed to reveal more 
than a slight degree of congestion, whereas the 
vaginae showed striking evidence of estrogenic stimu' 
lation in both the epithelial and muscular coats The 
negative ovanan reaction is probably attributable to 
the low concentration of gonadotropin present in this 
advanced stage of pregnancy, whereas estrogenic 
hormone was present in sufficiently high concentra' 
tion to evoke the characteristic vaginal reaction 


DISCUSSION 


It appears from this study that the administration 
of human pregnancy urine to immature female rats 
results in marked hyperemia of the ovaries which is 
grossly visible 6 hours after the injection That this 
vascular reaction is due to the gonadotropic factor* 
present in pregnancy urine was shown by the produc* 
tion of a similar vascular reaction with chorionic 
gonadotropin® and by the failure to induce the rcac* 
tion with pregnancy urine, in which the gonadotro 
pin had been inactivated by boiling This study has 
revealed, furthermore, that the urine of pregnant 
women contains estrogens in such high concentration, 
that administration of 2 cc of urine to an immature 
rat causes proliferation of the epithelial and muscular 
coats of the vagina, which is detectable microscopi 
cally and grossly, 14 hours after the injection TTie 
proliferative changes in the vaginal mucosa arc iden- 
tical with those induced by estrogens It is interest- 
ing m this connection, to recall that Allen, Smith and 
Gardner (3, 4) have reported a proliferative reaction 
in the vaginal mucosa of ovariectomized adult mice 
9 ^ hours after the administration of estrone and 
colchicine and suggested this reaction as a test for 
estrogen We have found microscopic evidence of 
epithelial proliferation as early as 6 hours after the 
administration of pregnancy urine and colchicine but, 
since these changes could not be detected grossly, 
they are of no practical value as a test for pregnancy 
At 24 hours, however, the vaginal reaction appears 
to be as reliable an indicator of human pregnancy as 
the ovarian vascular reaction 
That the vaginal reaction is attributable to the 
estrogens present m the urine and is not mediated 
through the ovaries was shown by the induction of 
epithelial proliferation in the vaginae of immature 


^ononic gonadotropin (Pranturon) v*.a5 a product i 
ocbcnng Corporation, Blppmfield, New Jersey 


rats with pregnancy urine in which the gonadotropin 
had been inactivated by boiling and also by the fact 
that a similar vaginal reaction was induced with 
pregnancy urine in immature ovariectomized rats 
Neither the ovarian nor the vaginal effects hav^c been 
produced by comparable amounts of the urine of 
normal cyclical women or by the gonadotropin- 
containing urine of ovariectomized women or women 



Fic 5 Cross SECTION OP TART OP THE VACINA OP AN IMMATURE 

RAT (wt 36 gm ) 24 hours after the injection of a cc of premancy 
urine Note the marked proliferation of the epithelial cells and 
increased thickness of the musculans X45 

Fig 4 Control Cross section op part op the vagina op 
AN immature rat (wt 35 gm ) a4 hours after the injection of a 
cc of urine from a normal cyclical woman X45 

With functional amenorrhea or the menopause syn 
drome 

Although the senes of unknowns tested at 6 hours 
is rather small, the results have been sufficiently con- 
sistent to merit recommending it as a simple, rapid 
and comparatively inexpensive test for human preg- 
nancy If, for some reason, it is inconvenient to ex- 
amine the ovaries at 6 hours, the animals may be 
autopsied at any time during the following 24 hours 
Since the end-point of the test consists of hyperemia 
of the ovaries, it is imperative that the ovaries be 
examined immediately after death It has been our 
practice to asphyxiate the animals with illuminating 
gas In performing the autopsy, it is, furthermore, 
important to avoid injuring vessels m the abdominal 
wall, since blood in the abdomen makes it difficult to 
detect the ovanan hyperemia 

The 6 hour test described here has the advantage 
of being more rapid and less costly than the Ash- 
heim-Zondek test which is performed on 5 mice and 
takes 96 hours, and the Friedman test which gives the 
most accurate results when performed on 2 rabbits 
and requires 48 hours (5) 

We have found it most convenient to inject the 
animals at 10 a m and perform the autopsies at 4 
p M It IS important for those planning to use this 




170 UDALL J. SALMON, SAMUEL H. GEIST, A. AUSTIN SALMON AND IRVING L. FRANK Volume ; 


test to become familiar with the normal gross appear^ 
ance of the ovaries of immature rats. It is advisable to 
start with a series of known pregnancy urine speci' 
mens and to contrast these ovarian reactions with 
those induced by negative urines before attempting 
to obtain readings of unknowns for diagnostic pur- 
poses. 

SUMMARY AND CONCLUSIONS 

A 6'hour test for human pregnancy is described, 
based on the observation that the chorionic gonado- 
tropin causes a marked hyperemia of the ovaries of 
immature rats, which is grossly discernible 6 hours 
after the injection. For the performance of this test 
it is recommended that three animals (wt. 35-45 gm.) 
be each injected with 2 cc. of the first morning speci- 
men and autopsied at the end of 6 hours. Positive 
results were obtained in all but one of 78 tests of preg- 


nancy urines and negative results in all of the 31 
tests of urine specimens from nonpregnant individuals. 

A confirmatory 24'hour test is also described which 
is based on the proliferation of the epithelial and 
muscular elements of the immature rat vagina in- 
duced by the estrogens present in the pregnancy 
urine. Confirmation by the a4-hour vaginal reaction 
is unnecessary as soon as one becomes familiar with 
the 6-hour ovarian vascular reaction. 
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I T IS WELL known that the early stages of tox’mii, 
from whatever cause, may be accompanied by 
hyperglycemia, glycosuria, and a diminished 
carbohydrate tolerance as indicated by the dextrose 
tolcnnce test (i, 2) The response to a given dose of 
insulin la less than that in the normal individual (3) 
Diabetic patients who were formerly well controlled 
by a small dose of insulin may, with the advent of 
toxemia, be poorly controlled even with very large 
insulin dosages (4) This condition has been commonly 
referred to as ‘insulin resistance ' 

Previous work has clearly shown that the liver is 
a major factor in determining carbohydrate tolerance 
(5) It has also been demonstrated that liver damage 
by toxins diminishes carbohydrate tolerance by inter 
fenng with the homeostatic mechanism for the mim 
tenance of the constant normal blood sugar level 
(6, 7) Smee insulin is an important regulator of this 
heptatic mechanism, it was logical to seek the cause 
of insulin resistance m the liver 
Our knowledge of the chemical steps involved in 
the buildup and breakdown of liver glycogen has 
undergone a radical change within recent years It 
was formerly thought that hepatic glycogenolysis 
normally occurred through amylase activity, the 
glycogen being degraded through dextrins to maltose 
and to glucose (6g i) However, Lee and Richter (8) 
who recently summarised the previous work on liver 
amylase and reported there own thorough studies on 
the subject, pointed out that a), even the highest 
amylase activity found in the blood, liver and other 
organs is only of the order of 1/10,000 of the amylase 
activity of the pancreas, b), the small amounts of 
amylase found m the liver and other organs may be 
regarded as tnces of the very active pancreatic and 
sa ivary amylases which have diffused into the blood 
and throughout the system, and c), the amylase pres 
ent m the liver probably exerts little or no activity 
m Vivo, because of the absence of a sufficient concen 
tr ation of free chloride 10ns within the hepatic cells 
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They concluded that the amylase found m the liver is 
not concerned in any normal hyperglycemic mecha 
nism More recently Somogyi (9) has analyzed the 
carbohydrates present in normal liver and has found 
only glycogen and dextrose, with no trace of maltose 
or other nonfermcntable reducing substance such as 
would result from amylase activity Since he has never 
been able, by any method to extract more amylase 
from the liver than would correspond to the enzyme 
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content of the extracellular fluid, Somogyi has con 
eluded that the hepatic cells contain no amylase 
whatever 

On the other hand, the work of Pamas (lo), Con 
(ii, lo) and Ostem and Holmes (tj) has been gener 
ally recognized as demonstrating that the steps be 
tween glycogen and glucose in the liver are mediated 
by phosphorylatmg mechanisms (fig \) It has been 
shown that the rates of these transformations are 
sufficiently rapid to account for even the most intense 
forms of hyperglycemia encountered m uiio It is 
presumably upon these or related phosphorylations 
that insulin exerts its regulatory influence (14), al 
though its exact point of action is still unknown 

Whether or not some small amount of inactive 
amylase is normally present within the hepatic cells, 
It occurred to us that in the liver damaged by toxins 
the normal barrier which excludes amylase or the 
normal environment which inhibits amylase activity 
might be disturbed In either case liver glycogen 
would then be broken down through this abnormal 


V]l 
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pathway, as well as by phosphorylosis. Since only 
the nonnal portion of the combined glycogenolysis 
would be subject to control by insulin, this could 
account for the socalled insulin resistance. The ex- 
perimental data to be presented supports this hypo- 
thesis. 

METHODS 

The study of the hepatic entyme activities before 
and after the influence of toxin necessitated the re- 


Table i. Influence of diphtheria toxin on liver 

GLYCOGEN IN VIVO 


Glycogen 
before injection 

Tin-e after 
toxin injection 

Glycogen 
after injection 

gm-% 

hr. 

g’n-% 

6.46 

3-5 

1.85 

5-47 

1-5 

1.41 

5 - 2-5 

4-0 

1.28 

5-14 

3-0 

2.63 

4.28 

2-5 

1-38 

J -53 

3-5 

1.07 

3.40 

3-5 

0-37 

3-31 

3-0 

0.90 

3. IQ 

3.5 

0.30 

2.16 

2.0 

1. 19 

1.98 

3-0 

0-39 

0.60 

3-0 

0.07 

0-59 

2-5 

0.31 


peated sampling of the liver from the same living 
animal; this work was done on dogs under nembutal 
anesthesia. It was necessary to quickly wash the liver 
samples as free as possible from blood, because of the 


through a large needle inserted into the distally oc- 
cluded portal vein) and immediately removed, it was 
substantially free from blood and blood amylase, ns 
judged by the negligible rate of glycogenolysis in a 
phosphate-free medium. This procedure, however, 
was not suitable for our work since we wished to 
compare the enzyme activity of samples of the same 
liver before and after the influence of toxin. Wc were 
fortunately able to accomplish the same result by re- 
moving small samples of tissue from the intact organ 
and immediately washing them under a strong cur- 
rent of cold tap water. Although the latter procedure 
might conceivably wash out some of the small 
amount of amylase which may be present in the liver 
cells both the control samples and those obtained 
after treatment with toxin were treated in the same 
manner, and the results should be cc>mparahle. All of 
the determinations of enzyme activity referred to 
below were therefore made on liver samples which 
had been washed free from blood amylase in this way. 

The general experimental procedure was as fol- 
lows. A laparotomy was performed on the anesthe- 
tized normal animal and a sample of liver was excised 
for control determinations. One portion of the 
sample was immediately frozen in carbon dioxide ice 
and used for the determination of the initial values 
of total carbohydrates, glycogen, free sugar, organic 
and inorganic phosphates. Another portion was 
washed, minced and used for the determination of 
glycogenolytic activity. Meanwhile the animal’s 
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tional samples of the Ever were taken and the above 
determinations repeated The type and amount of 
toxin used had been shown to effect carbohydrate 
tolerance significantly within the specified period in 
previous experiments under comparable conditions 


a , , 

The total carbohydrates were determined by the 
method of Benoy and Elliot (15) The free reducing 
substances, referred to as Tree sugar’ for the sake of 
brevity, were estimated by the same method, omit- 
ting hydrolysis in acid The glycogen was determined 
by the method of Good, Kramer and Somogyi (16) 
The analysis for inorganic phosphate was made by 
the procedure of Fiske and Subbarow (17), the hexose 
phosphate content was calculated from the P value 
after hydrolysis for 100 minutes in HCP (18, 19) 


RESULTS 

Table i summarizes the data on the initial glycogen 
content of liver samples removed before and after the 


Ugn, Inorganic Phosphate 

per cent Esterlfled 



administration of toxin It is evident that the amount 
of toxin used and the time intervals resulted in a 
marked loss of glycogen m inio, regardless of the con 
tro] level 

The loss of liver glycogen m wio could have been 
due to an increased rate of glycogenolysis, a decreased 
rate of glycogenesis, or both That increased glyco 
genolysis was an important factor was shown by the 
results of the experiments in vitro which are summar 
^ed in figure a Finely minced Uver was suspended in 
Hastings Rmgec Phosphate and incnhated at C 
The samp les of normal liver exhibited rates of glyco 

The phosphate attached to hexoses W’as calculated according 
to the rormula 

t> LI Pji-»:ow='(FlOO~P )5/4 

rjoo— phosphate appearing after too mm hydrol>sis 

“7 —phosphate appearing after 7 min hydrolysis (mainly 
adenosine triphosphate) 


genolysis proportional to their initial glycogen levels, 
when the latter were low However, above levels of 
a 0 to 2 5 per cent initial glycogen which is within 
the usual normal range, the rate of glycogenolysis no 
longer increased with the initial glycogen level, but 
remained more or less stationary at a rate of 2 o gm 
percent per hour or less In sharp contrast to this, the 
samples of liver removed after toxin administration 
showed rates of glycogenolysis proportional to the 



initial glycogen level at all values of the latter Thus 
at initial liver glycogen levels of 5 o to 6 o per cent,* 
the rate of glycogenolysis was more than twice as 
rapid in the samples of toxic liver as in those of the 
normal 

An indication of the pathway through which the 
excessive glycogenolysis induced by toxin occurred 
was gained by observing the disappearance of inor 
game phosphate when the minced liver was incubated 
m phosphate buffer (M/15) at pn 7 4 Sodium fluoride 
(o 2 per cent) was added to inhibit dephosphorylation 
(20) Figure 3 shows that the rate of phosphorylation 
m toxic hver was only about half that in normal liver 
It was evident that the more rapid breakdown of 
glycogen caused by toxin must proceed by a pathway 
other than pKosphorylosis However, since the 
formation of glycogen is also by phosphorylosis, the 
diminution of this process might partly account for 
low initial liver glycogen values in toxic hver on the 
basis of interference with glycogenesis 

* In order to be able to compare normal and toxic liver samples 
at equivalent glycogen levels in this range it was necessary to add 
glycogen to some of the minced preparations of the latter samples 
The finding that the rate of glycogenolysis depended partly upon 
the initul glycogen level made it essential to obtain other data in 
rebtion to initial glycogen levels Additions of glycogen to liver 
mince were therefore made whenever necessary Iot comparative 
purposes 
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If the abnormal pathway for increased glycogenoh 
ysis were due to amylase activity, one would expect 
it to occur in the absence of phosphate in the medium, 
providing sufficient chloride ions were present for its 
activation. Figure 4 shows that this prediction was 
fulfilled. When incubated in a medium of 0.85 per 
cent NaCl, specimens of minced toxic liver still 
exhibited an excessive rate of glycogenolysis as com' 
pared to normal liver. The unavoidable presence of 
about 6 mg. per cent of phosphate derived from the 


despite a diminished phosphoiydosis. This indicates a 
limitation of the normal mechanism for hepatic glyco- 
genesis and glycogenolysis with the appearance of an 
abnormal pathway for glycogenolysis. The facts that 
the excessive glycogenolysis in toxic liver was also 
demonstrated in a phosphate-poor medium, and that 
it gave rise to characteristic endproducts not found 
in normal liver, point to amylase activity as the ab- 
normal process unleashed by the toxin. 

Insulin exerts a regulatory influence, direct or in- 


Table a. Occurrence of polysaccharides in liver damage 



Before Toxin 

After Toxin 

No. 

Total 

Glyco- 

Free 

Hexose- 

Poly- 

Total 

Glyco- 

Free 

Hexose- 

Poly- 


CHO 

gen 

sugar 

phosph. 

sacchar. 

CHO 

gen 

sugar 

phosph. 

sacchar. 

19 

2433 

2155 

247 

33-3 

±0 

1758 

1185 

312 

39-9 

221 

20 

5486 

5142 

392 

53-6 

±0 

3614 

2634 

293 

63.6 

629 

21 

5624 

5252 

30a 

60.5 

±0 

1724 

1284 

256 

62.9 

122 

22 

3554 

3308 

170 

73-8 

±0 

1320 

895 

200 

84.9 

140 

13 ^ 

1002 

610 

123 

49-4 

220 

321 

71 

53 

47.0 

.150 

24 

6585 

6457 

129 

37-<5 

±0 

2337 

185-3 

245 

33-6 

1 86 

a? 

3712 

3396 

344 

54-3 

±0 

970 

369 

158 

74-9 

368 

26 

3784 

3530 

143 

48.7 

62 

1575 

1070 

193 

55-7 

256 


1 Marked distemper, fatty liver. All values in mg. % 


liver itself was sufficient to account for the slow rate 
of glycogenolysis observed in the normal liver under 
these conditions. 

Finally, the abnormal activity of amylase in toxic 
liver was confirmed by the demonstration of the 
presence of one of its characteristic endproducts, 
which is not found in normal liver. Table 2 summan 
ixes the data on carbohydrate partitions made on liver 
samples removed before and after toxin administra' 
tion, and immediately frozen in carbon dioxide ice to 
prevent any autolytic change. With two exceptions, 
the control liver samples contained no other carbo- 
hydrate than glycogen, free sugar and hexose phos- 
phates. In tissue from dog 26, the amount of other 
carbohydrate was hardly significant. Dog 23 was in- 
teresting in that its liver, which did contain a sig- 
nificant amount of other carbohydrate, was obviously 
not normal. After toxin administration, all of the 
specimens of liver contained significant amounts of 
the abnormal carbohydrate. This moiety was not pre- 
cipitable by alcohol, yielded- free sugar on acid hy- 
drolysis, and was probably a mixture of dextrins. 

SUMMARY AND DISCUSSION 

Carbohydrate partitions and determinations m 
vitro of enzyme activity were made on samples ot liver 
removed from nenibutalized dogs before “d after the 
administration of suitable amounts o 
toxin. The samples obtained after toxin a minis ra 
tion revealed an increased rate of gycogenoysis 


direct, on the normal mechanism of glycogenolysis by 
phosphorylosis. It is not known to influence amylase 
activity. Hence the relative impotence of insulin 
(insulin resistance) in toxemic states, in which amy- 
lase activity has become a factor in hepatic glyco- 
genolysis. This situation is probably aggravated by 
the interference with phosphorylosis by the toxin. 
That proportion of the glycogenolysis which is still 
proceeding by phosphorylosis may not be as re- 
sponsive as it normally is to hormonal control. Also, 
glycogen synthesis is undoubtedly interfered with 
(21). Thus it is not difficult to account for the char- 
acteristically low level of liver glycogen, the diabetic 
type’ of dextrose tolerance curve and the occasional 
hyperglycemia and glycosuria found in the initial 
stages of toxic liver damage. In cases of advanced 
liver damage, when interference with glycogen syn- 
thesis and with blood sugar formation has become 
extreme, hypoglycemia may result (6). In diabetes 
mellitus complicated by toxemia the above effects 
are first seen as an increased requirement for insulin, 
or as a lack of control by even extremely large doses. 
But severe liver damage may cause an apparent im- 
provement in the diabetes, as the general clinical 

condition of the patient deteriorates (22). 

These results also supplement the rationale to 
high carbohydrate therapy in liver disease (^3) 
for high carbohydrate therapy plus insulin in diabet^^ 
complicated by Ever damage (24). It has been dem 
strated previously that the addition of dextrose 
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normal imnced liver m vitro reduces the rate of ap 
pearance of free sugar from the liver itself (25) and 
previously administered insulin reinforces the anti 
glycogenolytic effect of a given amount of added 
dextrose (26) The present results may indicate that 
in the liver damaged by toxin the therapeutically 
increased supply of blood sugar also helps to push 
the glycogen glucose equilibrium in the direction of 
glycogen by simple mass action on the amylolytic 
entymes 
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I T IS WELL recognized that after the age of 40 years 
the basal heat production tends to decrease (i, 
2 , 3). DuBois (4) studied the metabolism of an 
individual from the age of 31 to 54 years and pre' 
sented excellent evidence of a decline in the basal 
metabolic rate with advancing age. Generally, the de- 
crease in metabolism has been ascribed to involution- 
ary changes which take place in the thyroid gland; 
undoubtedly, other factors play a part but these will 
be discussed later. It appears plausible that the advent 
of arteriosclerosis may be correlated at times with 
decreased activity of the thyroid gland. At least, some 
observations have been carried out on animals which 
would lend support to such a hypothesis. 

In 1913, Anitschkow(5)and Wacker and Hueck (6) 
lemonstrated that the aorta of rabbits fed diets high 
ti cholesterol frequently became atherosclerotic, 
lince then, this observation has often been confirmed 
nd the degree of atherosclerosis thus produced in 
eneral was found to parallel the elevation in blood 
holesterol. Moreover, there appears to be some 
’lationship between hypercholesterolemia and this 
ascular lesion in man since atherosclerosis is not 
ncommon in such diseases as diabetes, nephrosis, 
lyxedema, lipoid 'granulomatosis and hypercholes- 
erolemic xanthomatosis. When rabbits were fed 
lotassium iodide, thyroxin or thyroid substance 
simultaneously with cholesterol, atherosclerosis of 
the aorta was inhibited (7-13). This observation in- 
dicates that in. the experimental animal at least, some 
antagonism exists between the thyroid gland and the 
susceptibility of the vascular tree to lipoid infiltra- 
tion. 

In the present study, the possible relationship be- 
tween arteriosclerosis and the activity of the thyroid 
gland was applied to the human problem. Investiga- 
tions were carried out on subjects 55 years or older 



and in each instance, the basal metabolic rate was 
correlated with the presence or absence of arterio- 
sclerosis according to the clinical criteria described 
below. 

MATERIAL AND METHODS 

The records of 24,000 basal metabolic rate deter- 
minations" were reviewed. The studies were made on 
both ambulatory and hospitalized patients at the 
Respiration Laboratory of the New York Post-Grad- 
uate Hospital from Jan. i, 1930, to July i, 1940. 

The gasometer method as modified by Bailey (14) 
was the method used. Carbon dioxide and oxygen 
were determined in expired air by the Haldane (15) 
method as modified by Henderson (16) and Bailey 
(14). Each step was checked from the calculation 
sheets outlined by Boothby and Sandiford (17). The 
basal metabolic rate was compared with Aub-Du- 
Bois Standard as modified by Bailey (18). These stand- 
ards are almost identical with those published by 
Berkson and Boothby in 1936 (19) and give most ac- 
curate results for all types of cases (20-23). For the 
actual procedure, most of the accepted methods were 
followed. The subject was tested before breakfast 
after a 12 to ly-hour fast. The various factors influ- 
encing the basal metabolic rate such as age, sex, 
height, weight, pulse, temperature and respirator)' 
rate were recorded. The patient was put at rest on a 
comfortable cot located in a room furnished to re- 
semble any home sittingroom. The gasometers and 
the apparatus used for gas analyses were kept in an 
adjoining room so as not to overwhelm the patient. 
With the patient at rest, his confidence and coopera- 
tion were quietly secured. The mask was a French 
type, used in conjunction with a rubber flutter valve 
introduced by the British in the first World War, as 
adopted by Bailey (14, 24). It was firmly applied over 

- With permission of Dr. Cameron V. Bailey. 
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the entire face of the subject This type of mask 
caused no discomfort or increased respiratory rate 
such as might be induced by a mouth-piccc and nose- 
chp to sensitive patients These modifications helped 
to allay fear and allowed for complete body rest 

From the 24,000 records obtained by the above 
method, 755 were of patients 55 years or older How- 
ever, only 293 records were accepted for analysis 
The remainder were discarded because of incomplete 
data, cardiac decompensation, thyroid disorders, 
blood dyscrasias, history of previous thyroidectomy 
or treatment with iodides, thyroid extract or roent- 
gen ray The present study, therefore, was confined 
to 293 subjects who were 55 years or older, and in 
whom no metabolic disorders or other factors were 
present which might abnormally influence the basal 
metabolic rate 

The clinical records of the subjects thus chosen 
were then reviewed with a view to determirang the 
presence or absence of artenosclerosis The chnical 
criteria used were a), peripheral vascular thickening, 
tortuosity, beading or absent pulsation, b), intermit- 
tent claudication, c), vascular changes in the ocular 
fundi, d), roentgen ray evidence of peripheral arteri- 
osclerosis and of widening or thickening of the aorta 
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Fig 1 Frequency distribution op basal metabolism in 293 

SUBJECTS OVER THE ACE Op YEARS 

or Its arch; e) wide pulse pressure, and /) urine an 
alysis indicative of nephrosclerosis 
No attempt was made to grade the degree of at' 
tenosclerosis If any subject satisfied at least two of 
the criteria outlined above, arteriosclerosis was con 
sidered to be present and, as will be seen later, this 


crude procedure proved, nevertheless, to be fairly 
accumte 

RESULTS 

Figure 1 indicates the frequency distribution of the 
ba^l metabolic rate for the total group of 193 pa' 
tients Of these, 27 per cent had a B M R of 10 per 
cent or more below the average normal, 64 per cent 



^ 10 % to -¥ 11 % 

or lower '*■ 10 % or higher 


Fig ^ Frequency distribution op basal mbtadolism in 223 
SUBJECTS with arteriosclerosis (solid rectangles) and m 70 subjects 
without arteriosclerosis (shaded rectangles) over the age of 55 
jears 

were between 10 per cent below and 10 per cent 
above the average normal, and 9 per cent were ii per 
cent or more above the average normal There is, 
therefore, a tendency for the basal metabohe rates of 
patients over the age of 55 years to shift to the low 
side of normal as compared with observations made 
by Boothby and Sandiford for all age groups (2, 21) 
The latter workers found that 92 per cent of normal 
individuals have a basal metabolic rate within 10 per 
cent below and 10 per cent above the average normal 
Figure 2 shows that the incidence of hypometabo' 
lism (io% or more below the average normal) in non 
arteriosclerotic subjects is only 10 per cent as com' 
pared with an incidence of 32 per cent in persons 
with arteriosclerosis Furthermore, the distribution 
of basal metabohsm values in non'arteriosclerotic 
subjects IS quite similar to what may be expected m 
the average population, namely, 77 per cent exhibit' 
mg a basal metabohsm between 10 per cent below and 
10 per cent above the average normal and the rc' 
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mainder equally distributed at the extremes. It may 
be stated, therefore, that the general metabolic trend 
downward in persons 55 years and older may be 
ascribed to the greater incidence of a lowered basal 
metabolic rate in those manifesting arteriosclerosis. 

In figure 3, the individual basal metabohc rates of 
the 293 subjects are plotted against age. Since 76 per 
cent of the individuals studied showed some evidence 
of arteriosclerosis, two disproportionate groups are 
segregated, namely, 223 subjects with arteriosclerosis 
and 70 without arteriosclerosis. This figure demons 
states that between the ages of 55 and 65 years, the 
average basal metabolic rate for both groups tends to 
rise slowly and then dechnes after the age of 65 years. 
A pronounced decrease in the average basal metabolic 
rate occurs in arteriosclerotic patients 70 years or 
over, but comparable figures could not be obtained in 
the non-arteriosclerotic subjects since no person in 
this age group could be classed as free from arterio' 
sclerosis by the criteria already outlined. 

DISCUSSION 

As mentioned before, it appears justifiable to as' 
sume that a hypofunctioning thyroid gland may be a 
factor in aiding the deposition of cholesterol in the 
vascular tree. Leary (25), too, intimates that decreased 
thyroid activity may hasten the atherosclerotic proc' 
ess. It should not be overlooked, however, that 
arterial disease may be primary and that atherosclero- 
sis of the arteries .supplying the thyroid gland may 
result in a diminution in the functional capacity of 
the thyroid gland. There is, perhaps, somewhat more 
evidence in support of the first assumption although, 
of necessity, most of it is derived from experiments on 
animals. 

Much controversy has existed over the role choles- 
terol plays in the pathogenesis of arteriosclerosis. ^ 
Leary (25), particularly, has maintained that hyper- 
cholesterolemia will hasten the arteriosclerotic proc- 
ess in human beings, and has championed the thesis 
that the experimental atherosclerotic plaque com- 
monly seen in the aorta of cholesterol-fed rabbits is 
the counterpart of the lesion seen in human tissue. 
Grotel et al. (26) concluded, after a study of human 
pathologic material, that a definite relationship 
existed between excessive intake of cholesterol and 
the development of arteriosclerosis. Davis, Stem and 
Lesnick (27) reported higher cholesterol levels in the 
blood of patients with angina pectoris of arterio- 
sclerotic origin than in normal subjects. Poindexter 
and Bruger (28) presented evidence of a significant 
increase in the plasma cholesterol in patients with 
hypertensive and arteriosclerotic heart disease. On the 
other hand, Duff (29) argued that the atherosclerot- 
ic lesion produced in rabbits by the feeding of cho- 


lesterol is not identical with that of human arterio- 
sckrosis. Weiss and Minot (30) and Watson and 
Wharton (31) stated that a high cholesterol diet alone 
is not the chief factor in the development of the 
arteriosclerosis in humans. Page, Kirk and VanSIykc 
(32), maintained that arteriosclerotic changes in pa- 
tients with hypertension were not caused by hyjir- 



over 


Fig. 3, CORRELATIO.V of individual basal metabolic rates 
WITH AGE IN 233 SUBJECTS with arteriosclerosis (left segment)and 
in 70 subjects without arteriosclerosis (right segment) over the 
age of 75 years. The average basal metabolic rate in 5.year periods 
for each group is indicated by the solid lines. 

lipemia, hypercholesterolemia, or by an elevation in 
cholesterol ’.phosphatide ratio. Lande and Sperry {33) 
likewise maintained that there was no relationship 
between the degree of atherosclerosis and the level of 
serum cholesterol. Page (34) concluded that hyper- 
lipemia was not essential for the development of 
atherosclerosis. Elliot and Nuzum (35) reported that 
patients with essential hypertension, with or with- 
out arteriosclerosis, did not have an elevation in 
blood cholesterol. 

As indicated previously, the consensus of opinion 
has been that in diabetes, in which elevated blood 
cholesterols are not infrequently encountered, athero- 
sclerosis develops more rapidly (36-42)- Yet this, t(M, 
is by no means settled. Hunt has shown (43) 
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most advanced arteriosclerosis may be found in pa- 
tients with comparatively low levels of plasma cho 
lesterol Warren (44), however, believed that the 
feeding of diets high in fat and rich in cholesterol to 
diabetics in the decade between 1920 and 1930 in 
creased the incidence of arteriosclerosis 

The basal metabolic rate was used here as an index 
of thyroid activity Of course, it may be questioned 
whether a decrease m basal metabolic rate in older 
persons actually indicates a hypofunctioning thyroid 
gland Lorand (45) is in favor of this view On the 
other hand, it might be argued that in senescence, 
persons tend to ingest less food, thereby causing 
lowered heat production It has been shown, how- 
ever, that with diminished food intake or omission of 
various dietary factors, thyroid structure as well as 
function might be modified or impaired (46-49) 
Whatever the cause, dietary or otherwise, the end 
result is diminished thyroid activity 
It IS conceivable that other endocrine glands may 
in some way influence the arteriosclerotic process 
Yet, gonadotropic hormones (testosterone propio- 
nate and estradiol dipropionate) have not been found 
to inhibit atherosclerosis m rabbits as consistently as 
do thyroid extracts, thyroxin or iodine Ludden, 
Bruger and Wnght (50) have shown that these ste- 
roid hormones do not inhibit cholesterol induced 
atherosclerosis m male rabbits but they do exert this 
effect in female rabbits Bruger and Fitz (51) have 
shown that the pituitary gland, more specifically the 
thyrotropic factor of the anterior lobe, does not pre- 
vent the deposition of cholesterol in the aorta On 
the contrary, if thyrotropic factor of the anterior 
pituitary and cholesterol are administered simultane- 
ously to rabbits over a relatively long period of time, 
there appears to be an increased deposition of choles- 
terol in the aorta 

Postmortem studies by Cooper (52), McCamson 
(53). and by Dogliotti and Nizzi Nuti (54) demon 
strated that, in older persons, the thyroid gland is 
reduced in size, the follicles and cells are smaller, the 
amount of connective tissue is increased and the col- 
loid in the vesicles may be less dense or absent It 
would appear, therefore, that the diminished func 
tion of the thyroid gland m older persons may be 
ascribed to these histologic changes Carlson {55) 
questions this assumption since he believes there may 
be very large factors of safety in the thyroid gland 

Wilder (36) feels that the presence of arteriosclero 
SIS cannot with certainty be determined by an exam 
ination of living persons It is also conceded that in 
very old persons there may be no manifestations of 
arteriosclerosis, and again Ophuls (56) has shown 
that arteriosclerosis may be present in comparatively 
young individuals Despite these objections, on re 


examination of our data, it is noted that even by the 
crude criteria outlined above, our method of classify- 
ing arteriosclerosis seems to be fairly accurate With' 
out age being used m the diagnostic criteria, it is 
found that those who were classed as non arteno 
sclerotic were not older than 68 years of age This is 
what may be expected, since by far the largest num- 
ber of subjects manifesting arteriosclerotic changes 
were over the age of 68 

We arc m agreement with those who feel that no 
single factor explains the etiology of arteriosclerosis 
in human beings, on the contrary, the problem of its 
pathogenesis is a complex one The observations re- 
ferred to earlier m this paper showed the influence 
the thyroid gland exerts on the production of experi- 
mental atherosclerosis, although it should not be im- 
plied that only those substances affecting the activity 
of the thyroid gland modify the degree of athero 
sclerosis experimentally induced by feeding choles- 
terol Mahsoff (57), Strauss (58), Thiersch (59), Eber- 
hard (60) and Huber et al (61) have shown that the 
administration of potassium thiocyanate, colloidal 
silicic acid, garlic oil, alcohol and hpocaic, respeC' 
tively, may inhibit experimental atherosclerosis Page 
(34) IS led to the concept that a tissue (vascular) sus 
ceptibiUty factor to the imbibition of hpids must exist 
m order to explain the fact that whereas athero 
sclerosis of the aorta may be inhibited by feeding 
iodine to cholesterol fed rabbits, the degree of hyper- 
cholesterolemia remains unaffected It is conceivable, 
though of course far from proven, that the receptivity 
of the vascular tree to the deposition of hpids may 
vary inversely with the activity of the thyroid gland 

CONCLUSIONS 

The incidence of hypometabolism 111 subjects 55 
years or older is greater for those exhibiting arteno 
sclerosis than for those without arteriosclerotic mani 
fcstations Some theoretical considerations correlat- 
ing the activity of the thyroid ghnd and the aging 
process are discussed 
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Effect of Male Hormone Ther- 
apy on Urinary Gonadotropins 
in Man' 


Hubert R Catchpole, Ph D , 

James B Hamilton, Ph D , and 
Gilbert R Hubert, M D 

From the Adolescence Study Unit, Laboratory of 
Physiology and Department of Anatomy, Tale Uni 
versity School 0/ Medicine, AJcio Hnuen, Connecticut, 
and Albany Medical College, Albany, NcR* 


A NUMBER OF INVESTIGATORS havc reported on 
the urinary excretion of gonadotropins fol 
lowing treatment of women with the steroid 
sex hormones With the use of either estrogens (1-4) 
or androgens (3, 5, 6 , 7) the increased gonadotropic 
output of ovanectomized or menopausal women can 
be abolished, although with small doses of estrogens 
there may be no material reduction in the titers (8) 
Few studies relate to gonadotropin excretion in 
castrate males treated with the male sex hormones 
Frank and Salmon (9) using rather limited doses of 
androstcrone, dihydroandrosterone bentoate, and 
testosterone reported only shght amelioration of 
castration symptoms, and no influence on the excrc 
tion of gonadotropins In a preliminary note (10) 
the present authors reported 1 definite decrease in the 
elimination of gonadotropins following administration 
of testosterone propionate to castrate males These 
results are amplified in this paper 

METHODS AND SUBJECTS 

Urine specimens for 24 consecutive hours were 
collected, preserved under refrigeration with 3 cc 
of toluene per liter, and shipped within 24 hours to 
the laboratory Gonadotropic hormone was extracted 
by the method of Freed and Hechter (11) Bioassays 
were performed using 21 to 23 day old mice from our 
own stock They were injected m groups of 3 to 5 
animals at dosage levels that were inferred roughly 
from previous trials The animals received 6 injections 
spiced over 36 to 40 hours and were killed at 72 
hours We have employed, with some modification, 
the technic of Levin and Tyndale (12) which utilises 
the uterin e weight response as the criterion of gonad 
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otropic activity We define a mouse unit as that 
amount of hormone which under standardized condi 
tions causes an increase of loo per cent in the ratio of 
uterine weight/body weight All unitages are ex 
pressed in mouse units (m u ) per 04 hours The re 
sponse to o i international unit of equine gonado 
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tropin approximates one such m.u. (Catchpole, un. 
published data). 


^ The present study concerns 4 castrate male sub- 
jec^ and 2 men who developed primary gonadal in- 
sufficiency following attempted repair of indirect in- 
guinal hernias (table i). Three of these men were 
studied over a period of more than two years. The 
plan of the experiment involved successive periods 
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number and nature of hot flushes, sweating and renii- 
erections, 

RESULTS 

Table i summarises the clinical data together with 
th^e of the gonadotropic and sex hormone assays 
performed either prior to the present course of treat- 
ment, or during periods of nontreatment. The data 
on sex hormone output were obtained in collabora' 



Fig. I. Excretion of gonadotropic hormone in case 11 during periods of nontreatment, and 
treatment with androgens. The androgens used were testosterone propionate given intramuscularly, 
pellets of testosterone propionate implanted subcutaneously (**), and methyl testosterone eiven 
oraUy (*). 

In figures 1 to 4, clear columns indicate that assays for gonadotropin were negative at the level 
tested. The sign A indicates amounts greater than tested levels. 


in which therapy with androgenic hormones was 
alternately given and withheld. 

Several methods of administration of the hormones 
were tried. Testosterone propionate* was injected 
intramuscularly in peanut oil solution or implanted 
subcutaneously in the form of pellets. Tablets of 
methyl testosterone- were git'en by mouth. Gonado- 
tropic assays were made on the urines of these pa- 
tients at frequent inter\'als before, during and after 
courses of hormone administration. In order to guard 
against failure to detect small amounts of hormone 
occurring cither normally or as a result of medication 
we have always attempted to obtain 2 or more urine 
specimens on consecutive days. The patients kept 
daily records of certain subjective changes such as the 

- Testosterone propionate (Perandren) and methyl tMtostoone 
(Metandreh) were supplied by the Giba Phatmaceutica! Products, 
Inc., Summit, N. J. 


tion with Dr. R. I. Dorfman, and are reported else- 
where (15). Values for the urinary hormone excre- 
tions are given for subjects 1 3 and r 5 to supplement 
the scanty data available for such in castrate men; 
these individuals were not studied with respect to 
gonadotropic excretion following androgenic therapy. 

Considerable variation was found in the daily ex- 
cretion of gonadotropic hormone not only between 
different subjects but also in the same subject. 

CASE REPORTS 

Case II (Jig. i). Preliminary' assays showed an excretion 
of 50 to 120 M.u. of gonadotropins in April, 1938. Daily 
intramuscular injections of 20 mg. of testosterone pro- 
pionate in oil were given from July nth to Sept. iQtb. 
By Oct. 26tb all effects of this treatment had subsided, two 
determinations showing greater than 30 J.i.u., and 120 .m.u. 
of gonadotropins respectively. This indicated that the 
titer had not changed appreciably from that obsen-ed poor 
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to medication On June 30th of the following year an 
amount of 280 mg of testosterone propionate was im' 
planted subcutaneously as pellets By July lath tests 
showed that unnary gonatropins had diminished to an 
equivocally positive value of 10 m u On July 17th the 
assay values were 14 m u and subsequent tests during the 
months of July and August were negative After extrusion 
of many of the pellets in the middle of August the patient 
did not again receive therapy until Nov 21st when 20 
mg of testosterone propionate daily was given intra 
muscularly in oil until Dec 27th of that year After more 
than a month without treatment, daily injections of 20 
mg of testosterone propionate were resumed on Feb 
8, 1940 Two prchminary assays showed 25 and 10 m u of 
gonadotropins on successive days The reason for these 
low values is unexplained, since assays performed 5 and 
6 days after initiation of treatment showed 120 and 140 
M u respectively With continued androgenic treatment 
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the patient excreted diminished quantities of gonado 
tropins and after March nth the findings were usually 
negative for tests of 6 to lo m u It was interesting to note 
tnat during the course of treatment small ‘escape’ amounts 
or gonadotropic hormone were occasionally found After 
tne lapse of a year during which treatment was given 
in ermittently, a further course of therapy was begun on 
^8 I3» 1941 The subject received 35 mg of methyl 
cstosterone daily by mouth, this dose being increased to 


183 

70 mg per day on August 20th for effective clinical con' 
trol Two months later, assays performed on October 19th 
and 2otK were positive for 6 and 12 m u of gonadotropin 
per 24 hours respectively, showing that pituitary sup' 
pression had been obtained 

Case 12 {fig 2) Initial titers of 65 to 70 m u ofgonado' 
tropins were found in the urine of this subject in Septem' 
ber, 1938 Treatment with 20 mg of testosterone pro' 
pionatc in oil intramuscularly 2 times weekly beginning 



Fig j Excrbtiok op conadotropic uormonp IK caic 14 during 
penods of nontreatment and treatment with testosterone pro 
pionatc intramuscularly 


m November and carried through Feb 25, 1939, pro 
duced a diminution of the unnary gonadotropins to around 
10 M u In March, 1940, after 1 year without treatment, 
preliminary assays showed that the titers had increased to 
52 and 70 M u The patient then received treatment with 
20 mg of testosterone propionate m oil y or 6 times per 
week, during which time there seemed to be a definite 
reduction m the unnary values to a mean of 17 m u with 
a range of y to > 40 m u Thus the treatment was ap' 
patently inadequate to secure complete suppression of 
pituitary gonadotropin output, and it is noteworthy 
also that this dosage was only partially successful in aboh 
ishing the clmical symptoms of castration 

Case 14 (fg 3) Initial assays prior to treatment of this 
patient showed gonadotropin values ranged from 10 to 40 
M u Following inception of treatment with 20 mg of 
testosterone propionate intramuscularly y to 6 times 
weekly, gonadotropic activity had disappeared from the 
unne before the end of the fourth week of treatment 
Eight days after cessation of injections the urine titer re- 
mained negative, with small amounts reappearing m 
constantly m the course of the next two weeks It was 
somewhat unfortunate that this patient was selected for 
numerous determinations, since the relatively low castrate 
values precluded the more extensive changes usually ob' 
served upon administration of hormone and upon with' 
drawal of treatment 

Case 16 (fig 4) Preliminary assays in January, 1938, 
showed titers of urinary gonadotropins rangmg from 80 
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to 2,40 M.u. Thereafter, during the intramuscular adminis- 
tration of 2Q mg. of testosterone propionate daily high 
values were recorded for at least the next 10 days; sub- 
sequently lower values of 40 to 18 m.u. were encountered, 
len days after cessation of treatment, titers of 60 m.u. 
were recorded. High values continued unabated during a 
period of oral treatment with 60 to lao mg. of methyl 
testosterone daily. For example, at the end of this period 
(April 22nd) titers of 140 and 160 m.u. were observed. 
Within 2weeks after the beginning of daily intramuscular 
injections of 20 mg. of testosterone propionate, values for 
urinary gonadotropins were reduced to less than 20 M.u. 


not well known. Hamburger (15) injected whole 
urine iri mice and employed vaginal smears and 
ovarian histology as criteria of gonadotropic activity. 
He found in a series of 14 castrate subjects that lo 
excreted between 100 and 500 m.u. per liter, had 
undetectable amounts and 1 showed between o and 
300 M.u. per liter. His technique would not appear 
to permit recognition of quantities of hormone mucli 
less than 100 m.u. per liter. 

All six men described in the present report as well 
as four other men castrated prepubertally^ have ex- 



Fig. 4. Excretion of gonadotropic hormone in case 16 during periods of nontreatment and treatment 
with testosterone propionate intramuscularly, and with methyl testosterone given orally (*). 


wenty-five days after the last injection, values of 75 to 
95 M.u. were recorded. From July 6th to September nth 
the patient was placed upon a daily maintenance dose of 20 
mg. of testosterone propionate, intramuscularly. As this 
quantity failed to provide satisfactory clinical control, 
the dosage was increased to 40 mg. on September 12th 
and assays in late October and early November, 1938, 
showed urinary gonadotropin titers of less than 10 m.u. 
Thereafter a dosage of 30 mg. was found to be satisfactory, 
and this was continued for a period of one year. On Dec. 
20, 1939, treatment was discontinued for 13 days, and 
was begun again on Jan. 3, 1940. On January 8th and 
Toth the- urinary gonadotropic hormone titer was still 
9 consecutive days in May of the 
same year consistently negative values (less than 6 M.u.; 
were recorded. 

discussion 


Since the work of Hamburger (14, 15) been 
mown that castrate men may have supranormal titers 
)f urinary gonadotropins, but iis 
arements are few the typical quantities and range ar 


creted quantities of gonadotropins generally greater 
than those observed in normal men. Our data show 
that there exists great variabih'ty from individual to 
individual, and from day to day in a single person. 
Thus case 14 excreted quantities varying from 10 to 
40 M.U., cdse IX from 30 to 140 M.u., and case 16 from 
40 to 240 M.u. We have found the daily excretion in 
normal males to be between 7 and 20 M.u, The state 
of general health may affect gonadotropic titers as it 
does the excretion of steroid substances (16, 17), but 
the great degree of variation during periods when the 
men were not ill suggests that other factors arc op- 
erative in the production of deviations that exceed 
in some instances any probable inaccuracy due to 
technical procedures. 

The therapeutic use of androgens in men with 
primary testicular insufficiency (cf. (18) for review) 
brings about a diminished excretion of urinary gonad- 

^ Hamilton and Catchpolc, unpublished data. 
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otropins Since in animals the gomdotropic content 
of the pituitary is increased in castrates (19, 20) and 
decreased under the influence of androgens (ar), it 
seems reasonable to suppose that alterations m uri 
nary gonadotropins of castrate men under similar cir 
cumstances reflect changes in pituitary function 
Androgenic therapy can cause lowering of the 
urinary gonadotropic titer from the supernormal cas 
trate level to within the normal range, or even to 
amounts too small to be detected (less than 6 M u in 
this series) Continued reduction of gonadotropin 
titers to approximately the normal range was accom 
phshed in case 12 by approximately 100 mg of tes 
tosterone propionate per weeU, given intramuscularly 
as 5 divided doses Cases 14 and n, receiving larger 
doses of 120 to 140 mg of testosterone propionate 
weekly in 6 or 7 divided doses, gave evidence of fur 
ther inhibition of pituitary secretion, the urinary 
gonadotropin titers being reduced below normal 
levels A condition of equilibrium obtains between 
circulating steroid hormones and the secretion of 
gonadotropins which is well shown in occasional 
escape values for gonadotropins (case 1 1), and in the 
incomplete suppression of gonadotropic excretion 
that occurs during minimal or subminimal therapy 
(case 12) The daily dosage of androgen required to 
suppress the hyperexcretion of gonadotropins m the 
castrate lies between jo mg and something less than 
20 mg of testosterone propionate, when administered 
intramuscularly in i o cc of peanut oil Individual re 
quirements vary considetahly On the basis of clinical 
benefit, case 16 was found to respond best to jo mg 
of testosterone propionate daily, whereas manage 
raent of all other cases was achieved with 20 mg 
daily This latter dose is smaller than the quantity 
(25 mg daily) ordinarily advocated for the treatment 
of castrates (22) Use of this amount in castrate men 
was accompanied by an increase in body weight, 
muscular growth and cardiovascular changes, and 
increased stamina, endurance and erectile ability 
Further work is necessary to determine whether sex 
ually immature men, who have reached the third 
decade or more, require for induction of sexual de 
velopment a larger dose of androgen than that needed 
to maintain in postpubertal castrates a previously es 
tablished stage of development 
Implantation of testosterone propionate subcu 
taneously in the form of pellets has been advocated 
as an economical procedure (23) In case 1 1 280 mg 
of testosterone propionate in the form of cylindrical 
pellets with a total surface area of approximately 800 
sq mm was implanted on June 30, 1938 Satisfactory 
clinical relief was obtained and urinary gonadotropin 
titers were reduced to normal or subnormal values 
(fg 1) Details concerning the type of pellets and the 


excretion of unnary androgens are given elsewhere 

(24) 

A hmited series of observations were made when 
methyl testosterone was given orally Case 16 con 
tmued to have elevated urinary titers of gonadotropic 
hormone during a 20 day course of treatment with 

dole mor opril may 
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stcronc orally and w-ith testosterone propionate given mtrarauscu 
latly 


from 70 to TOO mg daily of this substance, no relief 
of symptoms occurred However, as already noted 
the therapeutic requirement of injected testosterone 
propionate for this patient was higher than m others 
of out senes Greater success was obtained in case ir 
who received 70 mg of methyl testosterone daily for 
2 months Both clinical relief and pituitary suppres 
Sion were apparent 

Following the initiation of effective treatment, that 
IS, treatment which will control clinical symptoms 
and eventually cause the disappearance from the 
urine of measurable quantities of gonadotropins, a 
decreased excretion of hormone was usually seen 
after ao or aa, days, with mote or less complete dis 
appearance within j weeks We attempted to use the 
smallest dosage compatible with clinical relief and it 
IS conceivable that with more energetic treatment 
these time relations would be shortened By continu 
ing treatment at the maintenance level, inhibition of 
pituitary function may apparently continue in 
definitely Urine from case 16 gave negative tests for 
gonadotropins for 10 consecutive months, the longest 
period of treatment during which bioassays were 
made 

In every instance in which urinary gonadotropins 
had disappeared during courses of androgenic therapy 
there was a reappearance after cessation of treatment, 
in amounts as high as those observed prior to therapy 
Such return to high levels has been noted after y 
month periods of intensive androgenic therapy, and 
to this degree at least therefore, the suppression of 
pituitary gonadotropic function is reversible 

In case ii, following incomplete disappearance of 
gonadotropic hormone from the urine there was a 
definite increase 7 days after cessation of treatment 
In case 14 the gonadotropic hormone reappeared in 
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the urine 7 days after treatment was stopped, but a 
few days later the titer was again negative. The exact 
time relations of the recovery process are obscured by 
the possibility of residual amounts of hormone re- 
maining at the injection sites. 

As an approach to the problem of obtaining more 
objective and quantitative analysis of the effects of 
androgen therapy in castrate men, we have charted 
the number of hot flushes experienced daily by these 
individuals. In figure 5 the findings in case 16, coven 
ing a 2}^ month period, may be compared with the 
corresponding period of therapy and hormone assay 
charted in figure 4. Hot flushes continued unabated 
during a course of treatment with 70 to 100 mg. of 
methyl testosterone daily given orally, but were 
promptly alleviated by intramuscular injections of 
testosterone propionate. The occurrence of hot 
flushes is thus related to androgenic treatment and 
this may be correlated to some extent with the com 
trol of gonadotropin excretion. However, we do not 
beh'eve that body levels of gonadotropic hormone are 
causally related to vasomotor instability. Upon 
institution of androgenic therapy hot flushes may 
disappear before values of urinary gonadotropins 
are substantially altered, and upon cessation of then 
apy hot flushes may reappear promptly even before 
gonadotropic excretion values return to normal levels. 
A similar dissociation of gonadotropic titers and vas' 
cular changes has been reported in women (8, 35). 
Furthermore, we feel that a psychogenic factor is im^ 
portant in several of our patients with the most 
severe vascular disturbances; clinical benefit from 
androgenic therapy was often less during periods of 
ress. 

SUMMARY AND CONCLUSIONS 

1. Men with primary testicular insufficiency ex' 
Crete amounts of urinary gonadotropins that are gen' 
eraliy greater than those of normal men. Both indi- 
vidual and day to day variations ate considerable, the 
range of values being from near normal to eight or 
temfold normal. 

2. Testosterone propionate administered in theta' 
peutic dosages reduced the excretion of urinary 
gonadotropins to undetectable amounts (less than 6 
M.u. per 2,4 hours). Significant diminution in gonadm 
tropic hormone excretion occurred within 10 to 13 
■days after the beginning of treatment, and with con' 

tinued treatment the urine remained free of gonado' 
tropins for as long as the study continued (to 

months). 


3. Following cessation of 3-month courses of an- 
drogenic therapy, gonadotropic titers rose to levels 
obsen^ed prior to treatment, detectable amounts 
being seen after 7 to 13 days. Thus no permanent 
impairment of this mechanism has been demon- 
strated. 

4. There is no evidence of a direct relation be- 
tween gonadotropic titers and the incidence of hot 
flushes or vasomotor instability in men with primar}' 
testicular insufficiency. 

5. Although in one case 30 mg. of testosterone 
propionate was required for clinical benefit and con- 
trol of excessive excretion of gonadotropins this was 
usually accomplished with a daily dose of 20 mg. of 
testosterone propionate injected intramuscularly in 
i.o cc. of peanut oil. This dose is about four-fifths of 
that usually recommended. Control of symptoms and 
gonadotropic excretion was obtained in one castrate 
patient with 70 mg. daily of methyl testosterone ad- 
ministered orally. 
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Vasomotor Reactions Persisting 
for Twenty Years in a Male 

Treatment with Androgens 


Morton S. Biskind, M.D. 
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pital, ^lew Tor}{ City 


|[Flusliing and 
Hypogonadism| 


R hythmic vasomotor reactions, analogous 
to those which occur in the menopause, are 
- quite rare in the male In the case to be rc' 
ported here,^ flushes associated with profuse per" 
spiration fifst began following testicular atrophy that 
supervened on a bilateral herniorrhaphy The dis' 
turbances occurred approximately every half hour 
and the syndrome persisted for twenty years Under 
adequate androgen therapy” the flushes and sweating 
disappeared, they recurred whenever the dosage was 
reduced below the maintenance level 

CASE REPORT 

S H , a 5a year^Id unmarried white male, a former resi' 
dent of Austria, bookkeeper by trade, was first seen on 
Aug 18,1940 He complained of flushes and perspiration 
which occurred about every half hour and were so severe 
that they interfered with his work and embarrassed him 
sociallv Twenty five years previously he had received 
roentgen therapy under the chin and to the pubic region 
for a dermatitis that had resisted other therapy Following 
this the hair in both regions fell out and did not grow 
back He noticed no change in the size of his testicles 
at this time nor was there any diminution in libido or po 
tency Five years subsequently he was operated m Vienna 
for a bilateral mguinal hernia Following the operation, 
according to the patient, he had a hemorrhage into the 
scrotum which was drained Shortly after recovery from 
t e herniorrhaphy he noticed that his testicles had dimin 
IS ed in size to about that of the tip of his index finger, and 
e thought that subsequently there was some loss of libido 
and potency About this time he first began to have flushes 
which lasted about tv.o or three minutes at a time and 
recited at the intervals already indicated For the ensuing 
I y2 years the syndrome, so far as he could tell, remained 
niore or less constant, he received no therapy Shortly 
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after coming to America m 19^9 the flushes became more 
severe (though not more frequent), at the time of his first 
examination he felt them to be almost incapacitating He 
had been treated about eight months previously for pan' 
sinusitis and atrophic rhinitis 

Examination His height was 63 inches, his weight was 
1391^ pounds The general contour of the body appeared 
feminine, with excessive deposition of fat over the hips, 
a protuberant abdomen, and gynecomastia The skin w'as 
smooth, pubic and axillary hair were almost completely 
absent and there was an area of alopecia under the chin 
There was no palpable enlargement of the thyroid The 
penis and scrotum appeared normal but testicles could 
not be palpated, there was a long transverse scar just 
above the pubis Except for the sinusitis and atrophic 
rhinitis already mentioned, there were no other abnormali' 
ties The blood pressure was 140/80 mm Hg, fasting blood 
sugar, 75 mg per cent, basal metabolic rate, +10 

Treatment The patient was first given testoster' 
one ointment for percutaneous administration of 4 
mg and later 8 mg of the steroid a day This pro 
duced a noticeable increase in libido but had no effect 
on the flushes Subsequently he received 25 mg of 
testosterone propionate m oil intramuscularly twice 
a week together with testosterone from 4 to 8 mg a 
day percutaneously for one month There was grad' 
ual diminution in the frequency and duration of the 
flushes until at the end of the month he had only one 
or two fleeting reactions a day He felt definitely 
stronger, and he noticed a considerable increase in 
libido and potency He gained 7^ pounds 

The patient then received 10 mg of methyl testos' 
terone orally three times a day in place of the injec 
tions previously given, at the same time continuing 8 
mg of testosterone per day percutaneously At the 
end of two weeks he was completely free of flushes 
and reported that he had spent 5 hours m a very 
warm and crowded room without a single reaction, 
formerly this environment would have been mtoler' 
able 

Because a further supply of testosterone propio 
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nate or methyl testosterone was not immediately avail- 
able, for the ensuing three weeks he used only the 
testosterone ointment, 8 mg. of the steroid per day. 
At the end of this time the flushes had recurred and 
were appearing irregularly from every half to two or 
three hours. 

Small pellets of methyl testosterone, prepared 
under a pressure of 6900 pounds per square inch, 
were then implanted.^ Using the method described by 
G. R. Biskind (i) 16 pellets weighing a total of 150.7 
mg. were inserted through a long No. 12 hypodermic 
needle by means of a stylet into the subcutaneous 
tissue of the outer aspect of the right thigh on Jan. 
24, 1941. All other androgenic therapy was discon^ 
tinned. 

Unfortunately, at about this time the patient ac' 
quired influenza. Shortly after recovery from the at- 
tack he complained of a sore mouth and lips and was 
found to have a stomatitis with the purplish-red 
fissured tongue and the typical fissures at the comers 
of the mouth indicative of a predominant riboflavin 
deficiency. This was treated with large doses of 
brewers’ yeast, a preparation of vitamin B com- 
plex derived from yeast and liver, riboflavin, nico- 
tinic acid, fresh liver and parenteral crude liver 
extract. Later, when nicotinamide became avail- 
able, it was substituted for the nicotinic acid, as 
the vasomotor reactions produced by the latter 
drug appeared to confuse the clinical picture; the 
patient spontaneously reported moderate improve- 
ment in the flushes promptly after this change 
vas made. The oral lesions improved slowly, but 
i/ere still detectable after several months of continu- 
es treatment with large doses of the specific sub- 
Itnces. Exacerbations occurred whenever he caught 
mold or was under unusual stress. The blood picture 
vas normal. 

After implantation of the pellets, for about to 
lays or two weeks there were no flushes or only one 

^ These were kindly supplied by Dr. Gerson R. Biskind of Mt. 
Zion Hospital, San Francisco, California. 


or two a day. Then they became gradually more fre- 
quent, occurring every to 3 hours. After about a 
month the pellets were no longer palpable although, 
judging from the lessened frequency of the flushes,' 
some androgen was probably still present. 

Injection of 25 mg. of testosterone propionate in 
oil intramuscularly twice a week again caused com- 
plete cessation of symptoms after five weeks. Again, 
when it became necessary to interrupt therapy the 
syndrome returned to its original status; within three 
weeks the patient was having flushes every half hour. 

On June 20, 1941, four 75 mg. pellets of testoster- 
one (total 300 mg.) were implanted through a small 
incision subcutaneously in the upper left gluteal 
region. Healing occurred rapidly and there was no 
local tenderness. Prompt improvement in the flushes 
followed (mild reactions occurred about every two or 
three hours) but this amount pf androgen was insuf- 
ficient entirely to control the symptoms. Judging 
from recent reports (r, 2) probably two or three 
times the amount implanted would be necessary. The 
pellets were still palpable 3)/^ months later, at which 
time the symptoms, while present, were so mild and 
infrequent that he ceased complaining about them. 
The androgen therapy caused no change in fat distri- 
bution and the gynecomastia was unaffected. While 
the sinusitis had improved there was no change in the 
atrophic rhinitis. No significant change occurred in 
the basal metabolic rate. 

SUMMARY 

An unusual case is reported of rhythmically recur- 
ring flushes persisting for twenty years in a male with 
secondary hypogonadism. The flushes disappeared 
under adequate androgen therapy and recurred when- 
ever dosage was reduced below the maintenance level. 
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M ale sex hormone has rarely been used m lating effect is not counteracted by inhibition of the 
the treatment of endocrine disturbances in pituitary because gonadotropic function is not yet 

children Since the first reports on the use developed Very large doses are necessary to make 
of male sex hormone there has been the fear and the the stimulating effect dominant, or in other words the 
danger of side effects Male sex hormone definitively pituitary is more sensitive to testosterone than the 
produces profound anatomical changes, such as the testes " The reciprocal influence of the pituitary and 
growth of the penis, scrotum, seminal vesicles and gonad secretions seems to be one of the principal regu- 
prostate, as well as the development of pubic and latory factors in the hormone secretion 
axillary hair and the hair on the extremities There is In our present state of knowledge it is impossible 
a marked change in the texture of the skin and m addi' to state when the male sex hormone secretion is first 

tion there is an improvement in the general welbbe* established (5). It has been hypothesized that em' 

mg and personality with the use of this hormone bryonic development of the Wolffian ducts is condi' 

Kenyon (1) reports that its use brings about a re^ tioned by secretion from the embryonic testis 

tention of nitrogen and sodium and a slight increase Moore, m his microscopic studies on the human pros' 

m the basal metabolic rate Moore and Pnee (2) tatc, suggested a temporary flush of hormone sc' 

hypothesized that the sex hormones cause atrophy cretion at birth (perhaps this is due to maternal 

of the gonads by inhibition of the gonadotropic hormones), a lower grade of secretion sufficient to 

hormone of the pituitary Recently Zelson and cause slow growth of the prostate to about 10 years of 

Steiniw (3) stated that the male sex hormone will age, thena rather sudden rush of more activesecretion 

produce an enlargement of the penis and scrotum at puberty, a constant active secretion until the fifth 

and growth of pubic hair, but will also cause a and sixth decade and then a gradual diminution of 

shrinkage in the size of the testicle descended and hormone production Nathanson and his associates (6) 
undescended Shay and his collaborators (4) state report that from 3 to 7 years of age, both boys and 
the immature germinal epithelium can be stimu girls excrete a small and constant amount of estrogens 

lated by testosterone propionate to increased ac- and 17 ketosteroids in the unne with very little dif- 

tivity but not to an earlier maturation Once a stage ference between the sexes From 8 until 11 years there 

IS reached at which maturation intrinsically be' is an increased secretion of these hormones, the estro' 
comes possible, testosterone propionate may stimu gens m the girls and the 17 ketosteroids in the boys 
late maturation quantitatively The treated animals' There is higher excretion of 17 ketosteroids in boys 
testes then carry more mature spermatozoa than those after 11 years of age The follicle stimulating hor' 
of the controls "They found that treating young rats mone appears in the urine of boys between 12 and 13 
With large doses of testosterone propionate causes less years of age 

inhibition of growth and sperm maturation than small It seems logical to beheve in the theory of Shay 
doses They tentatively explain their findings thus that there will be only a stimulative effect on the 
Testosterone propionate is thought to stimulate the testes in children, since the gonadotropic function of 
testes directly, at the same time exerting an inhibitory the pituitary is not yet developed and so no inhibitory 
influence on the pituitary This m turn inhibits the activity can occur 

testes through inhibition of the gonadotropic pitui' The results in the treatment of cryptorchidism 
tary hormone During the first month of life the stimu' with male sex hormone have been no better than with 

— other endocrine products The percentage of descent 

Received for publication December 1, 1941 vanes roughly from 10 tO 80 (7) Zeithaml (8) re' 
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ported that in 8 patients with lo undescended tes- 
ticles treated with testosterone propionate no change 
was noted in the testes. These received from 17.5 to 
145 cig- In none of these patients studied was there 
an observable effect on growth or body build. Zelson 
and Steinit? (3) reported on 20 children between 
and 13 years of age. Eleven had had previous treat- 
ment wicn gonadotropic hormone varying between 
5100 and 40,000 u. There was complete descent in i j 
per cent and partial descent in 45 per cent. One boy 
grew one-half inch and one grew i inch in four weeks. 
Subsequently (g) these authors reported on the treat- 
ment of cryptorchidism with combinations of anterior 
pituitary-h’ke substance and testosterone, 53 per cent 
responded with complete descent of the testes. 

Fourteen cases of endocrine disturbances which 
were treated with male sex hormone ointmenF and 
oral methyl testosterone* are here reported. There 
were 5 patients with 5 undescended testicles, 7 with 
infantile genitalia, i case of hypogonadism and i of 
atrophy of a testicle following mumps. 


CASE REPORTS 


Case I. W.L., a lo^-year-old boy, was admitted on 
Dec. 4, 1940, to the Pediatric Endocrine Clinic with the 
complaints of undescended testicles and obesity. Physical 
examination revealed the right testicle undescended; the 
left was descended but was small and soft; the penis was 
small and there was a female distribution of fat. The 
B.M.R. was —3; roentgenograms of the sella and the 
epiphyses revealed normal structure. The weight was 127 
lb., the height 61 inches. He was given gonadotropic hor- 
mone,^ 10 u twice weekly and received a total of aio units 
with no improvement. On May 3, 1941, he was given 4 
|fcg. of testosterone propionate by inunction six times a 
week. On June 21, 1941 the penis had increased in size, 
pubic hair had become abundant, the left testicle was 
much larger and firmer, the right testicle was still unde- 
scended, the weight was 128 lb. and the height 63 inches. 

Ciise 2. J.G., a 7j4‘-year-oId boy was admitted on Feb. 
TO, 1941, to the Pediatric Endocrine Clinic. Physical ex- 
amination revealed an obese child with a minute penis and 
a right undescended testicle. The B.M.R. rvas +a and 
roentgenograms showed no abnormalities in the osseous 
centers. He was given methyl testosterone, 10 mg. once 
daily. On June 14, 1941, his condition was unchanged. 
However, his height was now 54 inches and his weight 
92 lb. while on admission his height had been 5a inches 
and his weight 89 lb. 

Case 3, A.F., a lo-year-oldboy, was admitted on Feb. 
17, 1940, to the Pediatric Endocrine Clinic. Physical ex- 
amination revealed an obese boy with a small pmis ^■n a 
right undescended testicle. His w'eight was 103 lb. an is 


iThe testosterone propionate 

testosterone (Metandten') vjeie supplied by the Ciba Pharma 
C£utica\ Products, Inc., Summit, New Jersey. 

2 Pregnant mare's serum. 


height 54K inches. He was given testosterone propionate 
10 mg. rveekJy for four months. On Sept. 7, 1940, the n^ht 
testicle still undescended, the penis was larger the 
pubic hair profhse. The B.M.R. was -i and roentgeno- 
grams showed a sh'ght delay in the epiphyseal centers of 
both pisiform bones. He was treated with testosterone 
propionate again for one month. On Nov. 23, 1940, there 
was no improvement. His weight was 120 lb. and height 
57 ^ inches. He was then given testosterone propionate 
by inunction. On Feb. ly, 1941, there was marked growth 
of the penis, pubic hair had increased, the left testicle 
was firmer, the right was not felt. On March 21, 1941, 
both testicles were descended. His weight was 121 Ib. 
and his height inches. When last seen in September, 
1941, the testicles were still descended. 

Case j. H.B., an ii-year-old boy, was admitted on Nov. 
^8, 1939, to the Pediatric Endocrine Clinic. Physical ex- 
amination revealed a left undescended testicle. His height 
was 60 inches and weight 94 lb. He received anterior pitui- 
tary-like hormone 500 u twice weekly for one year with 
no results. On Oct. 5, 1940, he was given testosterone 
propionate, 10 mg. weekly. His height at this time was 61 
inches and weight 103 Ib. He received treatment for one 
month with no improvement. He was then given testos- 
terone propionate by inunction in addition. On March 
22, 1941, there was no descent of the testicles noted. His 
height was 64 inches and his weight 108 lb. Therapy was 
discontinued. 

Case y. I.P., a 7-year-oId boy, was admitted on May 2y, 
1940, to the Pediatric Endocrine Clinic. Physical c-xamina- 
tion revealed a left undescended testicle. His weight was 
64 Ib. and his height 49 inches. He was given anterior 
pituitary-like hormone, lyo u twice weekly for three 
months with no improvement. On Sept. 14, 1940, he was 
given testosterone propionate, lo mg. weekly. His weight 
was 62 lb. and bis height yof^ inches. The roentgenogram 
showed the epiphyses were normal. On May 3, 1941, the 
testicle was still undescended and the patient was given 
testosterone propionate by inunction. His weight was 
76 lb. and his height 52^2 inches. On June 14, 1941, the 
testicle was still undescended. The weight was 74 lb. and 
the height y4 inches. 

Of these five cases of cryptorchidism only one 
cryptorchid testicle descended. However, four of 
these boys showed an abnormal rate of growth and 
the other showed marked improvement of the second- 
ary sex characteristics. 

Case 6. F.M., a id-year-old boy, was admitted on April 
14, 1939. to the Pediatric Endocrine Clinic- Physical ex- 
amination revealed a typical eunochoid. The breasts were 
large and fatty. The penis and testicles were very' small. 
There was no body hair. The voice was high-pitched. The 
height was 64 inches and the weight 119 lb. The W^ser- 
mann reaction was 4 +.He was given an anterior pituitary- 
like substance until Nov. 4, i 939 . with no 
resulting. His weight w-as now 127 lb. and his height 4 
inches He was given testosterone propionate, 10 mg- tf'rv- 
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times weekly and this was then increased to 25 mg three 
times weekly By February, 1940. he had received about 
J75 mg of testosterone propionate There was definite m 
crease m the size of the penis, some pubic hair was visible 
and the voice was lower pitched On July 30, 1940^ his 
height was 69 inches and his weight 132 lb The penis had 
further increased m size, pubic and axillary hair was pres 
ent and there was a fine Aizz on his cheeks The B M R 
was -3 On March i, 1941, his height was 72 inches, his 
weight 142 Ib He had had no therapy for one month be' 
cause of interstitial keratitis The testicles were firm but 
small, the penis was normal, there was abundant hair in 
the pubic and axillary regions and he was shaving once a 
week He was given oral methyl testosterone 10 mg three 
times a day and this was later reduced to 10 mg daily In 
September, 1941, his condition was excellent 

Case 7 G K , a 9 year old boy, was admitted on Dec 

7, 1940, to the Pediatnc Endocrine Clinic Physical ex 
amination revealed a right atrophic testicle which had 
followed an attack of mumps The testicle was the siz& of 
a lima bean The patient was given testosterone propio* 
nate, 10 mg twice weekly, for one month without results 
He was then given the injections once weekly in addition 
to testosterone propionate ointment In April, 1941, his 
general condition was good The BMR was —1 and 
roentgenograms of the epiphyses showed them to be not' 
mal The atrophic testicle had increased until it was the 
size of a small walnut The patient was discharged His 
height on admission was 60 inches and at discharge 60 
inches 

Case 8 LS,a 13)/^ year old boy, was admitted on 
March 2, 1940, to the Pediatric Endocrine Clinic Physi 
cal examination revealed small genitalia, no pubic hair 
and a high pitched voice He was given testosterone pro 
pionate, lo mg twice weekly for two months, with no 
change On April 19, 1941, the genitalia were unchanged 
m appearance and the patient was given oral methyl 
testosterone, 10 mg daily On May 24 1941, the genitalia 
had increased markedly in size 

Caje 9 p S , a 12 year old boy, was admitted on Jan 
10^ I9J9 to the Pediatric Endocrine Clinic Physical ex' 
amination revealed bilateral undescended testicles He 
received antenor pituitary like hormone three times 
weekly On May 16, 1940, both testicles were descended 
He was seen again March 1, 1941 and this time the gem 
talia were small and the testicles soft He was given testos 
terone propionate, 10 mg weekly for three months with 
no change resulting On June 7, 1941, he was given oral 
methyl testosterone, 10 mg every other day In Septem 
her, 1941, there was no change noted 

Case 10 TB , a 10 year old boy, was admitted on May 

8, 1939, to the Pediatnc Endocrine Clinic Physical ex 
amination revealed infantile genitalia A roentgenogram 
showed slight dela> m the appearance of the pisiform bone 
He received anteroir pituitary preparations without re 
suits After six months dunng which he received no treat 
ment he was given testosterone propionate, 25 mg weekly 


for three months which resulted in an increase in the size 
of the penis but not m the testicles On April 19, 1941, 
his condition was unchanged and he was given oral methyl 
testosterone, 10 mg daily His height was 59^:4 inches, 
his weight 112 lb By June of 1941, the testicles had in' 
creased m size His height was 61 inches and his weight 
115K lb 

Case II J D ,a9'year old boy, was admitted on Feb 8, 
1939, to the Pediatnc Endocrine Clinic where he received 
gonadotropic hormone for undescended testicles which 
descended following therapy He returned to the clinic 
because of very small genitalia and received anterior 
pituitary like hormone, 500 u twice weekly for one year, 
without improvement On Dec 14, 1940, he was given 
testosterone propionate by inunction By June, 1941, the 
genitalia showed a marked increase m size and therapy was 
discontinued 

Case 12 H S , an 8 year old boy, was admitted on May 
28, 1940, to the Pediatnc Endoenne Clinic Physical ex 
amination revealed small genitalia The BMR was — i 
He was given an antenor pituitary extract twice weekly 
for five months without improvement, and then was given 
antenor pituitary like hormone, 500 u twice weekly for 
two months, without improvement On Feb 15, 1941, the 
testicles were small and soft and receded easily He was 
given oral methyl testosterone, 10 mg daily On June 28, 
1941, the genitalia were normal in size, both testicles were 
firm and large and did not recede 

Case 13 F C , a 15 year old boy, entered the Clinic 
because of short stature and infantile genitalia His weight 
was 81 lb his height 54^ inches Roentgenograms 
showed a delayed development of the osseous centers of 
both wrists He received an anterior pituitary preparation 
for eight months without results On Sept 21, 1940, he 
was given testosterone propionate, 10 mg weekly His 
height at this time was 56 inches He received the injec 
tions until Jan 4, 1941 The genitalia were still small, 
there was no change in the body hair and the voice was 
still high pitched However, there was a marked improve 
ment in the general condition The boy was more cheerful, 
more active and bnghter A roentgenogram showed 
generalized hypo development of the bones of both hands 
Treatment was stopped On March 15, 1941, the boy was 
seen again He was tired, nervous and irritable and the 
skin was very dry He was given testosterone propionate 
by inunction On June 28, 1941, his general condition was 
good, the genitaha had increased markedly in size, the sbn 
was moist and smooth and therapy was stopped His 
height at this time was 57 inches and his weight 85 Ib 

Case 14 M T , a 6 year old boy seen in the Pediatnc 
Endocrine Clinic on Jan 25, 1941 Physical examination 
revealed obesity with infantile genitalia and alopecia 
areata His weight was 94 lb and his height 52)^ inches 
He was given gonadotropic hormone, lO u twice weekly 
On hfey 5, 1941, there had been no change in his condi 
txon Hisheight was 53 mches and his weight 102 lb The 
BMR was +7 and the roentgenogram showed no delay 
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in ossification. He was given testosterone propionate by 
inunction with no results after one month. 

In our use of male sex hormone in children we have 
been particularly impressed with certain factors. One 
is the lack of any side effects which we were particu' 
larly careful to check. In no instance was there any 
complaint of priapism or ejaculations, diurnal or noc- 
turnal. In only one case were there nocturnal ejacula- 
tions (Case 6 ), and we considered this result more 
therapeutic than otherwise. 

Another striking factor was the ease of adminis- 
tration and the willingness of the patients to take 
this form of therapy. There has always been difficulty 
in getting children to return regularly for injections 
so that therapy by the intramuscular method had 
never been continuous. With the use of the ointment 
and tablets the children were much more cooperative 
and the dosage was easier to regulate. 

The last factor which impressed us was the effect 
on the rate of growth in a number of these boys. In 
four there was a definite increase in the rate of growth 
over the normal. In none of the patients on whom 
roentgenograms were made was there premature 
closure of the epiphyses noted. 

SUMMARY 

Fourteen males, 16 years of age and younger, with 


endocrine disturbances, were treated with testoster- 
one propionate by inunction and with oral metliyl 
testosterone and Metandren. 

We have found the use of ointment and tablets by 
mouth more efficacious than intramuscular treatment 
in children. 

No deleterious side effects were noted. 

Seven boys with infantile genitalia were treated 
and 5 were so improved that they were discharged. 
Five cases of cryptorchidism were treated; only 1 
cryptorchid testicle descended. Four of these boys 
showed an increased rate of growth. One atrophic 
testicle was increased in size. One eunuchoid patient 
improved remarkably on the therapy employed. 
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TO THE EDITORS 


Goiter, Iodine and Military Strength. IL 


S INCE GOITER leduccs military strength, its cause and 
distribution should be of interest at this time The 
first communication' of the senes supports the io- 
dine deficiency theory of its ongin but many physicians 
still consider the cause of goiter to be unknown Few 
analyses of iodine m drinking water have been made, 
therefore the relation of iodine to geological formations is 
considered 

A reduction m goiter incidence in areas over petroleum 
and salt deposits has been noted* The salt is usually 
formed by the evaporation of impounded sea water, but 
smaller deposits may ansc from these by solution, trans- 
portation and re evaporation Petroleum is often under- 
laid by brine and the frequency of its association with 
brine or salt might indicate its marine origin An area of 
salt and petroleum is not uniform throughout, there being 
many gaps m the layers of both salt and petroleum, which 
would require close spacing of expensive drilling for com- 
plete mapping Owing to its greater commercial value, the 
petroleum areas have been explored more thoroughly Aan 
the salt The salt came from the ocean which is calculated 
to contam about 65 billion tons of iodine, and since this 
remains soluble after the water is evaporated, marine de- 
posits are a valuable source of iodine to land organisms 
Rocks contain more iodine per volume than sea water and 
some of the iodine released by weathering is retained m 
the soil Soils are richer in iodine than the rocks from which 
they ace formed But this source of iodine alone is not 
sufficient to prevent goiter 

The Texas Panhandle (including the adjacent region) 
IS unique in that the petroleum has proven valuable and 
a valuable deposit of potash has been the incentive for still 
more drilling There arc two potash mines 1000 and 1800 
feet deep near Carlsbad, New Mexico tapping the earth 
beneath the deepest part of the sea that existed m the 
Penman period The axis of this Permian deep extends 
northeast through the Texas Panhandle and western Okla- 
homa into Kansas Salt is encountered about 700 feet be- 
low the surface and in some places it extends to about 
1 1,000 feet ® To account for this great thickness (since 
ocean water is only 35% total solids) it is supposed that 
this Permian sea maintained a connection with the ocean 
which fed in more water as it evaporated From the area 
of the deposits (about 100,000 square miles) and the ratio 
of iodine to salt in sea water, it may be calculated that the 
deposits contain about 30 million tons of iodine — on the 

I McCundon, J F , and W C Foster J Climcal Endocri 
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basis of McClendon's analysis the lodme content of 
ocean water (50 parts per billion) ^ 

Although the iodine together with the common salt is 
brought to the surface mainly by artesian wells and 
springs, many of these spnngs have become impounded 


Table i Iodine and chlorine* content of mineral waters 
IN KANSAS 
(parts per milhon) 


Localit> 

Ohio 

nnc 

Io- 

dine 

Locality 

Chlo lo- 

rine dine 

Abilene 

110,000 

6 3 

Rosedale 

14,000 i 0 

Arkansas City 

19,000 


St Paul 

17,000 

Atchison 

16,000 


Grccn^^ood Co 

6,900 

Eureka 

4,39® 


Allen Co 

16,700 

Fredonia 

49,000 

8 4 

Wyandotte Co 

^15,700 

Geuda Springs 

11,000 


Meade Co 

42,800 

Independence 

45,000 

I 3 

Douglas Co 

49,7®o 

Lawrence 

30,000 


Birton Co 

54,500 

Leavcnvtortb 

16,000 


Paw nee Co 

57,800 

Marion 

33,000 


Montgomery Co 

59,400 

Mound City 

10,000 


1 McPherson Co 

187,000 


Table 2 

Iodine in drinking water 
( parts pcT billion) 


Permian salt area 

Points m surrounding states 

Lincoln Neb 

0 05 

Ames, Iowa 

0 012 

Independence, Kan 

0 06 

Iowa City, lovta 

0 015 

Hutchinson, Kan 

0 10 

Bozeman, Mont 

0 015 

Lawrence, Kan 

0 10 



Ft Scott, Kan 

0 66 



Kansas City, Kan 

i 60 



Salma, Kan 

3 91 



Table 3 Frequency of large goiters per 1000 

drafted men in world war I 


States containing 

Permian salt 

Sunoundmg states 

Texas 

0 30 

Colorado 

5 29 

New Mexico 

0 88 

Wyoming 

15 37 

Oklahoma 

0 72 

Montana 

21 00 

Kansas 

T 25 

South Dakota 

4 09 

Nebraska 

2 14 

Iowa 

6 68 


Missouri 

3 99 


and form ‘alkaU lakes' over the axis of the salt deposits 
Salt has been commercially obtained in the Texas Pan* 
handle and Kansas for a long period 


* McClendon, J F Science 56 adg 1921 
*The University Geological Survey of Kansas 7 Mineral 
Waters 68 1902 
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The analyses of these springs (mineral waters) in Kansas 
for chlorine and iodine are given in table i. 

The chlorine content of the water supply of 146 cities 
and towns in Kansas averages 68 parts per milh'on whereas 
in rivers not draining petroleum-salt regions it seldom ex- 
ceeds 10 parts per milh’on. The Pecos river drains the lower 
part of the Permian salt area and furnishes the main vol- 
ume of the Rio Grande river at Laredo, which analyzed 
164 parts of chlorine per milh'on. The Arkansas river 
which drains Kansas averages 203 parts of chlorine per 
milh’on at Little Rock. The Colorado river of Texas that 
drains the border of the Permian salt area averages 59 
parts of chlorine per million at Austin. The Red River 
that drains the Texas Panhandle averages 121 parts per 
milh’on at Shreveport. It is probable that all but about 10 
parts of chlorine per milhon of these rivers came originally 
from Permian deposits and should contain the iodide oc- 
cluded by the chloride. 

Although the iodine analyses of drinking waters are 
few, the data in table 2 show a difference between the 
waters of the Permian salt area and that of surrounding 
states.® 

The distribution of simple goiter in the Permian salt 


area compared with that of the surrounding region necessi- 
tates the omission of the southern part of the latter since 
this southern region was entirely submerged under the 
sea during several geological periods. With this omission, 
the number of large goiters per 1000 drafted men' during 
the first world war is shown in table 3. 

It seems evident that there is less goiter in areas over 
the Permian salt deposits than in the surrounding states 
and this is inversely correlated with the leakage of the 
deposits (specifically chlorine and iodine) to the surface. 
This adds support to the iodine-deficiency theory for the 
origin of goiter but it docs not demonstrate that the iodine 
intake is adequate by individuals living over the Permian 
salt area, because the incidence of goiter is not zero. The 
universal use of iodized salt is recommended. 

J. F. McClendon, Ph.D. 

W. C. Foster, M.S. 

Fro)n the Research Laboratory 
of Physiology, Hahnemann Medical 
College, Philadelphia, Pennsylvania 

® Love, A.G., andC. B. Davenport: Defects Found inDnftcJ 
Men. Gov. Printing Office, 1926. P. in. 


^ 11 "^ he American Library Association has created a 
I Committee on Aid to Libraries in War Areas, 
J[ headed by John R. Russell, the Librarian of the 
University of Rochester. The Committee is faced with 
numerous serious problems and hopes that American 
scholars and scientists will be of considerable aid in the 
solution of one of these problems. 

One of the most difficult tasks in library reconstruc- 
tion after the first AVorld War was that of completing 
foreign institutional sets of American scholarly, scientific, 
and technical periodicals. The attempt to avoid a duph’ca- 
tion of that situation is now the concern of the Committee. 

Many sets of journals will be broken by the financial 
inability of the institutions to renew subscriptions. As far 
as possible they will be completed from a stock of peri- 
odicals being purchased by the Committee. Many more 
will have been broken through mail difficulties and loss ot 


shipments, while still other sets will have disappeared in 
the destruction of libraries. The size of the eventual de- 
mand is impossible to estimate, but requests received by 
the Committee already give evidence that it will be 
enormous. 

With an imminent paper shortage attempts are being 
made to collect old periodicals for pulp. Fearing this pos- 
sible reduction in the already limited supply of scholarly 
and scientific journals, the Committee hopes to enlist 
the cooperation of subscribers to this journal in prevent- 
ing the sacrifice of this type of material to the pulp de- 
mand. It is scarcely necessary to mention the apprecia- 
tion of foreign institutions and scholars for this activity. 

Questions concerning the project should be directed to 
Wayne M. Hartwell, Executive Assistant to the Com- 
mittee on Aid to Libraries in War Areas, Rush Rhecs 
Library, University of Rochester, Rochester, New York. 
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ADRENALS 

Lewis, R A , G W Thorn, G V Koepf and S S 
Dorrance 

The role of the adrenal cortex m acute anoxia J CIm 

Ini!estig{ttion ii 194a 

Five hours of low environmental tension produced 
in animals (rat, rabbit, dog rnonbey) a depletion of bvcr 
glycogen with persistence of normal blood sugar levels, 
except when anoxia v/as severe, Twenty four hours ex 
posure resulted in a nse m blood sugar level, liver glycogen 
(except in dogs), and increased unnary N, P, Na, Cl, K 
The adrenalectomized animal proved incapable of surviving 
similar low O2 tensions, and showed no comparable blood 
or urine changes, save for a marked increase in K excretion 
Tteatmtnt of the adtenalectonuied animals with 11 
dchydro 17 hydroxycorticostefone evoked responses simi 
lar to those observed in the normal animal Human subjects 
showed a decrease m N excretion upon 5 hours exposure 
to low tensions The initial phase of anoxia appeared to be 
accompanied by increased utilisation of carbohydrate m 
the normal subject Adaptation to prolonged exposure 
consisted in a rise in protein catabolism Neither change 
appeared in the adrenalectomized preparation — H O H 

Raab, W 

Adrenocortical compounds m the blood Relation of 
their quantity to arterial hypertension, renal insufli 
ciency and congestive heart failure Arch fnt Med 
68 713 1941 

Human blood contains adrenal hormonal compounds 
consisting of epinephrine and cortical sterols (adrcnocorti 
cal compounds) and most normal persons showed a level 
within normal range, as determined by a modification of 
the colonmetnc method of Shaw Smokers were above 
the average Little change in the level was occasioned by 
exercise in normal persons, in contrast to the marked 
elevation usually found in patients with essential hyper 
tension after a short period of exerase An abnormally 
high level was found iti a number of persons with renal 
hypertension, with congestive heart failure and associated 
pulmonary edema and particularly m those with renal in 
sufficiency with associated uremia No clear relation 
existed between the level of the adrenocortical compounds 
in the blood and that of the blood pressure There was a 
tendency toward a fluctuating mode of secretion of the 


adrenal glands in essential hypertensive subjects, which 
could be elicited by physical exercise and probably by 
other stimuli The phenomenon furthered the develop 
mentof arteriosclerosis and resulting ischemia m the vaso 
motor centers of the brain and in the kidneys, in this way 
contributing to the two outstanding mechanisms of cen 
tral and renal hypertension Adrenocortical compounds 
probably exerted a damaging effect on the cardiac muscle, 
m view of the tendency of the myocardium to absorb and 
to deposit both epinephrine and cortical sterols — C 
Hunter (courtesy Clicm Absiroctj) 

Russell, Jane A , and A E Silhelmi 

Glyconeogencsis m kidney tissue of the adrenalecto 

mtzed rat J Biol Chem 140 747 1941 

The formation of carbohydrate from pyruvate and sue 
cinate is unimpaired in kidney tissue from adrenalecto 
mixed rats, but there is significantly less formed m the 
presence of dl alanine, I( +) glutamic aad and a keto 
glutanc acid An important factor limiting the rate of 
glyconcogenesis after adrenalectomy is the rate of deami 
nation of ammo acids, but the results with a ketoglutanc 
acid indicate that it is not safe to assume the indifference 
of the tissues to the products of deamination of all ammo 
aads The expenment, will be continued using liver 
slices — A P Lolhrop (courtesy ChcYrt Abstracts) 

ENDOCRINE GENERAL 

Bremer, J L 

Osteitis fibrosa localisata Arch Path 3a 200 1941 

Experiments on rats indicated that the general disease 
may be caused by long continued excess of estrogens 
probably acting through the parathyroid glands The local 
cysts may result from a temporary excess of estrogens 
soon reduced sufficiently to permit renewed normal 
growth In this case a small amount of the mesenchymal 
tissue which is the initial stage of the ‘fibrosis’ may be 
cut off within the bone and there undergo any of the 
changes met with in normal histogenesis, especially those 
leading to fibrous tissue and cartilage This condition was 
reproduced experimentally These enclosed masses might 
enlarge, erode vessels degenerate and liquefy, giant cells 
might cluster round them as around a foreign body They 
might remain dormant for years As an unusual canant 
of this more solid type, the true bone cyst could result 
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from the rare combination of temporary excess of estro- 
genic or parathyroid activity with chronic internal pres- 
sure in a neighboring joint or bursa. The condition would 
then resemble almost exactly that encountered in the 
pneumatization of avian bones. Successful entry of a 
diverticulum of joint or bursa into the bone might de- 
pend on the presence of emergent blood vessels whose 
loose mesenchymal adventitia could afford a pathway 
through the dense outer layer of the periosteum. Attempts 
to reproduce experimentally the proper combination of 
these circumstances were not successful, but the possi- 
bility of such a combination should be considered in any 
attempt to explain the etiology of human solitary bone 
cysts. — J. L. Bremer. 

Freed, S. C., and E. Lindner. 

The effect of steroids of the adrenal cortex and ovary on 
capillary permeability. Am. J. Physiol. 134; ay8. 1941. 

Crystalline corticosterone, desoxycorticosterone and 
commercial adrenal cortex extract were tested for their 
effect on capillary permeability by Menkin’s leucotaxine 
method. Corticosterone and adrenal cortex extract pre- 
vented the action of leucotaxine in increasing the per- 
meability of capillaries. Desoxycorticosterone did not do 
this but often produced a slight increase in capillary per- 
meability. Estrone, stilbestrol and progesterone failed to 
prevent the leucotaxine effect but produced an increase in 
capillary permeability when given alone. The abih'ty of 
steroids to maintain life in adrenalectomized animals is not 
necessarily related to their effects on capillary permeabil- 
ity. — E. D. Walter (courtesy Chem. Abstracts). 

Glebova, M. S. 

The importance of the chorion as regards internal secre- 
tion. Bull. biol. mid. exper. U.R.S.S. 7; 16. 1939- 

In addition to considerable amounts of gonadotropic 
hormones, the fertilized human ovum contains a special 
ketogenic hormone which probably is identical with the 
“fat hormone” of the anterior lobe of the pituitary de- 
scribed by Anselmino and Hoffmann. This ketogenic 
hormone could not be detected in the chorions of hogs and 
cattle, which contain less and more variable amounts of 
gonadotropic hormones than human chorions. Tests for 
the ketogenic hormone were made by determining the 
content in ketonic substances of the blood of adult male 
rats. Toxicoses of pregnancy, especially persistent vomit- 
ing, are probably due to an increased production of the 
ketogenic hormone, not in the pituitary, as assumed by 
Anselmino and Hoffmann, but rather in the chorion. 

M. G. Moore (courtesy Chem. Abstracts). 

Hemphill, R. E., and M. Reiss. 

Investigations into the significance of the endocrines 

in involutional melancholia. J. Merit. Sc. 86; 1065. 

1940. 

Endocrine study of 30 female patients, including 15 
nulliparae, suffering from depressive illness^ associated 
with menopause or the involutional state indicated an 
approximate grouping into; a) pure hypo-ovanan, b) hypo- 


ovarian combined with hypothyroidism, c) hypo-ov.iri.m 
combined with hyperthyroidism (7 cases, 6 of whom h.id 
borne children), d) hypo-ovarian combined with hypo- 
adrenahsm (8 cases). Studies were made of laginal smc.irs 
gonadotropic hormone increase, together with follicul.ir 
hormone, luteal hormone, and corticotropic hormone 
treatment. The intimate relationship of pituitarj’ and 
thyroid through the thyrotropic principle is emphasized; 
the importance of adrenal insufficiency in certain types of 
involutional melancholia is stressed; and it is suggested 
that disturbances of the activity of the anterior pituitary 
are largely responsible for the protean characteristics of 
involutional melancholia — W. L. Willpus (courtesy 
Psychol. Abstracts). 

Lubin, S., T. S. Drexler and W. A. Bilotta. 

Postpartum pyeoureteral changes following hormone 

administration. Sttrg. Cyvec. & Obst. 73: 391. 1941. 

Dilatation of the urinary tract in post-partum women 
regressed within the first week in half of the subjects. 
Pituitrin seemed to enhance regression, progesterone to 
delay it, stilbestrol had no effect. The small number of 
patients used and the individual variations during a period 
of rapid physiological adjustment necessitates a tentative 
attitude toward these data, a point well recognized by the 
authors. — A.T.K. 

VON Ha AM, E. 

Recent progress in endocrinology. Ohio State M. J. 37: 

. 625. 1941. 

Recent advances are reviewed. Successful separation of 
the various pituitary hormones, the creation of radioactive 
I, the isolation of the Na factor in the adrenal cortex and 
the exploitative investigation of stilbestrol are considered 
outstanding contributions of practical importance for the 
medical sciences . — Ruth Berggren (courtesy Chem. Ab- 
stracts). 

GONADS 

Albright, F., Esther Bloomberg and Patricia H. 

Smith. 

Post-menopausal osteoporosis. Tr. A. Atn. Phystcians 

5:5 ; 298. 1940. 

Estrin therapy is effective in restoring a positive Ca 
and P balance in females with post-menopausal osteo- 
porosis. — M. L. C. Bemheim (courtesy Chem. Abstracts). 

Allen, W. M. 

The chemical and physicological properties, and clinical 

uses of the corpus luteum hormone, progesterone. Bull. 

Jiew Tor\ Acad. Med. 17; 508. I94i- 

A review of the present day knowledge concerning the 
corpus luteum hormone is presented. Its chemical proper- 
ties and physiological effects in animals arc discussed. In- 
cluded is a brief survey of the clinical application to women 
of the various physiological properties of progesterone.— 

C. T. Kavlor (courtesy Biol. Abstracts). 
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Birch, C L 

Assay of the estrogenic hormone m hemophilic and 
normal male urine Proc Soc Exper Btol & Med 48 
167 1941 

By use of a standard biologic method, 252 assays were 
made upon the urine of 52 hemophiliacs and normal con* 
trols Of determinations on hemophilic urine 17% were 
positive, 28% of the determinations on normal unne 
controls were positive Estrus per positive rat in both 
groups was averaged 14 hours Although the hemophilic 
group showed a lower per cent of positive reactions the 
variations in both were so great that the difference is 
probably not significant — C L Birch 

Boyd, E M , J W Clark and W F Perry 

Estrogens and their effect on ciliated mucosa Arch 
Ololaryng 35 909 1941 

A method is presented for assaying the effect of estro 
genic substances on movements of ciha taken from the 
buccocsophageal mucosa of the frog, by measuring the 
time required for the cilia to carry a mustard seed 1 cm 
Crystalline estrone, estriol and estradiol, dissolved in 
o 75 per cent NaCl solution, stimulated ciliary movement 
when given in minute doses land depressed it m large 
doses The range of doses produang stimulation when ap 
pUed topically was about 7 Xio"* to 2 X io“‘ mg estrone 
per 100 cc saline solution, 2X10™^ mg estnol, and 
7X10"® to 2X10”* mg estnol — Dorothy A Meyer 
(courtesy Chem Abstracts) 

Calcagno, B 

Ocular disturbances of the menopause treated with 
artificial estrogens SemflTW mid 48 657 1941 

Two cases are reported of severe edematous conjuncti* 
vitis associated with general menopausal syndrome Di 
ethylstilbestrol dipropionate was injected twice weekly 
at a dose level of 0 5 mg Complete recovery with sub 
sidence of the menopausal symptoms was obtained after 
short treatment — A E M 

Cantilo, E , AND C F Speront 

Endocnnopathies I Sexual impotence caused by 
adrenal hypofunction Semana med 48 687 1941 

Complete loss of libido and sexual potency was found 
in a 30 year old male, with concomitant symptoms were 
anorexia, alternating constipation and diarrhea, discom* 
fort after meals, general lassitude and mental depression 
Diagnosis of adrenal insufficiency was borne out by re 
sponse to treatment which consisted m parenteral apph 
cation of desoxycorticosterone acetete, vitamins Bi and 
C, and a few doses of testosterone propionate NaCl was 
given by mouth and the diet was kept low m K Com 
plcte recovery was effected within 2 months — A E M 

Catel, \V and H Schotola 

The relation between thrombocytes, menstruation and 
the corpus luteum hormone Med Khn 36 973 1940 

The number of thrombocytes in the blood of normal 


menstruating women shows a phasic course Since the 
peak of the thrombocyte curve coincides approximately 
with ovulation and the lowest point with mcnstr\jation, 
an endocrine regulation of this process is assumed The 
number of thrombocytes is not appreciably influenced by 
the follicular hormone in physiological dosage but is 
diminished by the corpus luteum hormone This action 
miy perhaps serve as a test for preparations with suspected 
corpus luteum hormone properties — Rwtfi Berggren 
(courtesy Chem Abstracts) 

Corner, G W 

The rate of secretion of estrogenic hormones by the 
ovanes of the monkey, Macaca rhesus Arch Internat 
de phannacodyn et de therap 66 79 1941 
A tentative estimate of 0 02 mg per day of estrone by 
a 4 to 5 kg monkey is made This is equivalent to about 
o 3 mg per day for a human female Clinical trials indicate 
secretion of about o 42 mg per day m human females — 
G A E (courtesy Biol Abstracts) 

Counceller, V S 

Ten years’ experience in the management of crypt* 
orchidism J Urol 46 722 1941 

This paper deals largely with surgical methods The 
author concludes “Hormonal therapy m cryptorchidism 
should be confined to a relatively few patients and then 
only if spontaneous descent seems improbable It may 
be used with benefit m cases of hermaphroditism or hypo 
gonadism “ — Author’s conclusions J CD 

Curtis, A H 

Theca cell tumors (thecoma) Surg , Cynec & Obst 
73 481 1941 

Well illustrated operative material containing a 'high 
amount of estrogen per gram of tissue’ was obtauied from 
a 52 year old female who was still menstruating freely 
Report IS of interest in view of the conception that the 
theca and not the granulosa cells are the source of ovarian 
estrogens — A T fC 

Dible, j H , AND C M West 

A human ovum at the previllous stage J Anat 75 
269 1941 

Presumably the youngest human ovum recovered to 
date IS described Measurements included embryonic disc 
o I by o 02 mm , cndodermal plate o 14 by o 016 mm , and 
amniotic cavity o 04 by o 09 mm — H O H 

Frank, R T 

Diagnostic procedures in female sex endocrine problems 
Umv Penna Bicentennial Con/ Female Sex Hormones 
1941 33 

The concentration of estrogenic hormones m the blood, 
except during pregnancy is o i to 50, hence determination 
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must be made by bidassay. By determination of gonado- 
tropic activity of the blood and urine, a balance between 
secretion and excretion may be obtained. Estrogens occur 
in the urine in both free and combined forms; only free 
estrogens have been found in the blood. Androgens have 
not been found in 40-00. samples of blood ; their bioassay 
in urine is performed by determination of the grow'th re- 
sponse after application to the comb of a 3'day chick. The 
bioassay findings in the following conditions are reviewed ; 
normal menstrual cycle, amenorrhea, menorrhagia, meno- 
pause, ovarian tumors, pregnancy, hydatid mole and 
chorio-epithelioma and adrenal cortical carcinoma. Estro- 
gen increases progressively in the blood from the 8th week 
of pregnancy until its termination, but drops to zero with- 
in 24 hours after fetal death.—/. S. Hepburn {courtesy 
Chem. Abstracts). 

POLLEY, S. J. 

Effect of estrogens on lactation. Lancet i : 40. 1941. 

In addition to inhibitory effects on lactation, estrogens 
will exert a galactopoietic action, as reflected in increase 
in concentration of both fatty and non-fatty solids in the 
milk. This galactopoietic action is characterized by a 
lower threshold than that for inhibitory action. Hence 
small doses enrich milk, whereas larger doses inhibit its 
secretion. Dissociation of the two effects is more readily 
obtained with the natural estrogens than with diethyl- 
stilbestrol. — H.O.H. 

Galang, Ceciua T. 

Preliminary studies on the menstrual cycle of Filipino 
women students. Acta med. Philippina 2: 325. 1941, 

Data on age at menarcbe and the influence of several 
factors on the menstrual cycle were obtained for 446 girls 
between the ages of 10 and 17 years enrolled in the Physi- 
cal Education classes in the University of the Philippines. 
In 21.55% the onset of menstruation occurred at the age 
of 12 years; in 34.47% at 13; and in 26.50% at 14. There 
appeared to be no differences in age at menarcbe which 
could be attributed to climate, but the samples on which 
the figures were based were small; 35-7^% of the na 
students on whom the effects of indulgence in physical 
exercise were studied noticed no effect on their menstrua- 
tion; 23.21% had increased flow; 14.28% had cessation of 
menses; 10.71% had the onset of succeeding menses has- 
tened; 11.60% had the onset delayed; and 4-46% expe- 
rienced diminished flow. Physical exercise was therefore 
concluded to have a variable influence on individuals, 
‘personal adaptation’ being the controlling factor.^ 
Courtesy Child Development Abstracts. 

Gray, L. A. 

Progesterone in nervous tension states. South. M. J. 

34; 1004. 1941. 

“A series of 38 women with nervous tension states, 
probably of endocrine and psychiatric etiolop, is re- 
ported. Relief of symptoms with no formal psychotherapy 
occurred in the majority of cases after intramuscmlar in- 
jections of progesterone.”— Author s summary, j -O. . 


Greenblatt, R. G. 

Histologic changes in the ovary following gonadotro; in 

administration. Am. J. Obst. 6" Gyiicc. 42; 9S3. 1041. 

The author substantiates his previous finding that the 
use of gonadotropins, of various sources, fails to invoke 
an orderly process of maturation, ovulation, andcorpii."; 
lutcum formation in patients with primary’ ov-arian insuf- 
ficiency. The hope is expressed, however, that ulti- 
mately proper dosage, timing and optimal hormone com- 
bination wit! lead to more promising results. The report 
is based upon 36 cases in which examination of the results 
of gonadotropin administration was made incidental to 
laparotomy. — H.O.H. 

Halberstaedter, L. 

The role of artificial menopause in the treatment of 

cancer of the breast. /. Intemat. Coll. Surgeons 4:4^^. 

1941 - 

In defense of oophorectomy as an auxiliary measure in 
treatment of mammary carcinoma, the author cites earlier 
clinical observations and more recent experimental work. 
Two cases are reported in which roentgen-ray or surgical 
castration appeared to have been of definite value.— 
H.O.H. 

Heard, R. D. H., and M. M. Hoffman. 

Steroids. IV. The fate in man of injected a-cstradtbf. 

/. Biol. Chem. 141 : 329. 1941. 

A total of 250 mg. of purified a-estradiol was adminis- 
tered intramuscularly to a normal male subject in order to 
ascertain the nature of the urinary excretion products. 
Recovered unchanged were 9.8 mg. (3.9%), while oxi- 
dized to estrone (isolated as such) were 16.2 mg. (6.4%). 
No estriol or (S-estradiol was obtained. Thorough explora- 
tion of the urine by systematic fractionation and chroma- 
tographic analysis failed to separate any other compounds 
which could be recognized as estrogen metabolites. Iso- 
lated xvere the usual steroids of normal male urine, andro- 
sterone, dehydroisoandrosterone, etiocho(an-3 (aj-ol-i?- 
onc, pregnane'3(a)'2o(a)-dioI, and cholesterol, together 
with very small quantities of 3 unidentified substances. 
The fate of the remaining 90 per cent of the hormone, in- 
activated in the body, is discussed. — Authors’ summary. 


Heckel, N. j., and C. R. Steinmetz. 

The effect of female sex hormone on the function of the 
human testis. J. Urol. 46: 319. 1941. 

Three patients, aged 60, 69 and 72, were treated for 
pfostatic symptoms with estradiol benzoate. They re- 
ceived totals of 1,400,000; 1,200,000 and 1,600,000 R.u. 
in 3 iF2, 45 weeks. The spermatozoa count 

fell from about 1,000; 820 and 720 millions to zero. There 
was temporary stimulation of the breast tissue and loss 
of libido. — J.C.D. 


vard, j. E. 

Ihemical, physiological and clinical aspects of the an- 
rogens. Bull. Hew ror\ Acad. Med. 17; 519- 194'- 
k review of the appreciation of the physiology of thv 
rogens in their application clinically to the human 

: is presented.— C. T. Kaylor (courtesy Biol Abstracts). 
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Johnson, W O 

Limitations of estrogen therapy South M J jo 1006 
1941 

In understanding the limitations of estrogen therapy 
and using these products properly, correct diagnosis and 
specific therapy given to individuals in the best possible 
state of health is essential Some of the conditions treated 
by estrogen therapy, in which results have not been 
wholly satisfactory, have been reviewed and an appeal 
has been made to use organotherapy only as a specific 
therapy • — Author s (xhitraci 

Kearns, W M 

Testicular transplantation Successful autoplastic graft 
following accidental castration Ann Surg ,114 88(1 
1941 

Satisfactory results were obtained through scrotal auto- 
implantation of testis slices in a year old patient 
Criteria of functional activity were based upon prostatic 
gland maintenance and secretion, persistence of libido 
and of normal clinical and laboratory tests — H O H 

Kunstadter, R H 

The hormone treatment of cryptorchidism eight years' 
experience C/rot Cuten 45 81 1941 
In 8 years, 71 cryptorchids were treated by hypodermic 
administration ofeither chorionic or equine gonadotropin 
Sixty five patients had previously received no form of 
therapy S x had previously been subjected to surgery In 
the former group, complete descent occurred in 45 (69 a%) 
partial descent in 7 (10 8%) and complete failure occurred 
in 13 (20%) Eighteen (177%) were unilateral and 47 
( 7 ^ 3%) were bilatenl Twenty seven (41 5%) were of a 
a normal constitution, and 38(58 5%) showed definite cvj 
dcnce of an endoenne disturbance A definite correlation 
between endoenne dysfunction, bilateral cryptorchidism 
and successful hormone therapy was observed The ma' 
jonty of failures occurred in unilateral cryptorchids of 
a normal constitution Six patients received hormone 
therapy following unsuccessful surgery and this proved to 
be of value in 3 patients Response to hormone therapy 
usually occurred with a total dose of 2,500 to 7,200 r u 
of chorionic gonadotropin and from 240 to 2,550 units of 
equine gonadotropin A large percentage of testes un 
descended at puberty are steri/e Many patients present 
endocrine disorders that may not improve spontaneously 
Some have psycho sexual disturbances It is suggested, 
therefore, that all boys with cryptorchidism should re 
cejve endocrine therapy between 8 and 12 years of age 
The parents of all patients treated should be informed that 
in the event of unsuccessful treatment, surgical correction 
should not be delayed — Courtesy CUn Abstracts 

Lesser, M A 

The treatment of angina pectoris with testosterone 

propionate Nctv England M J 226 51 1942 

On the basis of the reported circulatory effects of tes 
tostcrone propnonate, the author was led to its use in the 


management of angina pectoris Favorable results were 
obtained in 24 patients who received 25 mg intramuscu 
larly every 2nd to 5th day The response on the part of 
20 males appeared definitely more pronounced than in the 
4 females — H O H 

Lm, H A C 

Treatment of gonococcal vulvo vaginitis by estrogenic 
suppositories Chinese M J 58 527 1940 
Daily doses of 100 to 150 r u of the estrogens from 
pregnancy urine for 10 to 50 days gave satisfactory re 
suits — B CPA 

Loftis, E 

Purpura due to injection of estrogenic substances 
Arch Dermnt £>* Sy^h 4 ^ ^38 1940. 

A case of purpura localized to the buttocks and thighs 
IS presented The etiologic agent was an estrogenic hop 
mono which was being administered intramuscularly 
On cessation of the administration of this substance the 
purpura disappeared — (courtesy Allergy Abstracts^ 

MacBryde, C M , D Castrooale, Ellen Loefeel and 
H Freedman 

The synthetic estrogen diethylstilbestrol— clinical and 
experimental studies (II) JAMA 117 1240 1941 

In a series of 202 estrogen deficient cases, the authors 
found that diethylstilbestrol therapy gave subjective and 
objective relief in 85% Poor results were obtained in 4% 
They advise intermittent rather than continuous treat 
ment and find that o 3 to o 5 mgm daily for 2 to 3 weeks 
each month is frequently sufficient Liver function, blood 
and unne studies gave essentially normal results On con 
tinuous treatment nausea occurred in 20% of the cases, 
but on intermittent treatment the incidence was only 

86% —CP 
Markham, M J 

The clinical use of testosterone propionate m benign 
prostatic hypertrophy Urol ^ Cutan Rev 45 35 

In 7 cases testosterone propionate produced moderate 
to marked relief of all the symptoms of prostatism Testo 
sterone propionate is definitely indicated m the treatment 
of the syrtiptoms of benign hypertrophy of the prostate 
(a) where operation involves a definite risk to the patient's 
life, (b) where the palliative operation of transurethral 
prostatectomy has been unsuccessful, (c) in mild cases 
where surgery is not urgent and the patient is completely 
unwilling to submit to any form of surgery — Courtesy 
Clm Abstracts 

McCullagh, E P , AND R Jones 

A note on the effect of certain androgens upon the red 
blood cell count and upon the glucose tolerance Cleve 
land Clin ^uart 8 79 1941 

Long continued androgen therapy m a case of eu' 
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nuchofdism resulted m a rise of 25% m B.M.R. during 
course of treatment, an increase in red cell count (4.16 
pre-^eatment level to a high of 5.64), with increase in Hb. 
and hematocrit. Decreased glucose tolerance has also been 
noted in similar cases. These effects subsided upon with' 
drawal of treatment. — H.O.H. 

Mendel, E. B., A. M. Goldji{an and A, Caire, Jr. 

Inhibition of lactation with stilbestrol. Am. J. Obst. 
&>" Cynec. 42: 5-28. 1941. 

Stilbestrol was used in 55 cases to inhibit or stop lacta- 
tion both before and after lactation had occurred. In the 
average cases, a total of 20 mg. was used in the non-en- 
gorged and jo mg, in the engorged or lactating breasts. 
The end results of both procedures were satisfactory. 
Abscess formation in the engorged breasts, as well as ex- 
cessive amounts of fluid by the intravenous route and pro- 
longed lactation, seemed to necessitate an additional 
amount of drug therapy. Three cases of severe painful 
engorgement of the breasts in the nursing mother re- 
sponded favorably to ro mg. stilbestrol without inhibiting 
lactation. In i case of severe juvenile diabetes the admin- 
istration of stilbestrol did not affect the insulin require- 
ment. — Ruth Berggren (courtesy Chem. Abstracts). 

Moore, R. A., M. L. Miller and A. McLellan. 

The urinary excretion of androgens by patients with 
benign hypertrophy of the prostate. J. Urol. 44; 727. 
1940. 

Critical study of the method showed that, in any given 
study, a procedure must be accurately standardized and 
rigidly followed. The important points are: complete 
acidification and hydrolysis of the urine within 24 hours; 
jUae use of boiling rather than autoclaving for hydrolysis; 
Pfydrolysis of the acidified urine in a constant volume; and 
extraction with at least 10 volumes of benzene. Each 3'day 
specimen was assayed by the colorimetric method of 
Oesting, using the Zimmerman m-dinitrobenzene reaction, 
and by bioassay in capons. With normal urine there is a 
satisfactory correlation of the 2 tests, but with urine from 
older men with disease of the prostate there is an evident 
increase of chromogenic substance which is not biologi- 
cally active. The average, maximum, and minimum excre- 
tions of androgens, in the equivalents of i.u. androsterone 
pet day, were; young men (20 to 35 years) i 9 - 4 > ^ 5 - 3 » 
10.3; older men without benign hypertrophy, 9.0, 16.6. 
6.1; older men with benign hypertrophy, 6.7, 15.3, 2.2. 
Interpretation of these Endings must await further in- 
vestigation. — R. Berggren {Courtesy Chem. Abstracts). 

Moore, R. A., M. L. Miller and A. McLellan. 

The chemical composition of prostatic secretion in re- 
lation to benign hypertrophy of the prostate. J. Urol 
46; 132. 1941. 

Chemical analyses of the prostatic secretion in dogs and 
in man before and after the infection of an androgen and 
an estrogen lend no support to the theory that bemgn 


hypertrophy of the prostate is due to an excess of cither 
hormone. Authors' conclusions. 

N^hanson, I. T., R. B. Miller, Lois E. Towns and 
J. C. Aub. 

The close correlation of androgen and creatinine e.xcrc- 

tton in normal children. Endocrinology 28; 866. 1941. 

In growing children of both sc.xcs there is a dose cor- 
relation between the e.\'crction of the 17-ketosteroiclsand 
of creatinine. The correlation of these 2 substances is so 
close that it seems highly likely that there is a fundamental 
relationship between them. The most likely explanation 
appears to be that androgens have an influence on the 
muscle mass of the individual so that an increase in an- 
drogen formation would result in an increased muscle 
mass, and therefore an increase in the rate of creatinine 
excretion. — F. Saunders (Courtesy Chem. Abstracts). 

Nathanson, I. T., Lois E. Towne and J. C. Aub. 

Normal excretion of sex hormones in childhood. Endo- 
crinology 28; 8yi. 1941. 

This study is based on 1100 determinations on 59 nor- 
mal girls and 40 normal boys; 5-65 were for estrogen, 49; 
for 17-ketosteroids, and 40 for the follicle stimulating hor- 
mone of the pituitary gland. It was found that from ages 3 
to 7 years both boys and girls excreted a small but 
constant amount of estrogen and ly-kctostcroids in the 
urine, no striking difference in the excretion rates becom- 
ing obvious until about the age of 9 or 10 years. About 
iK years before menarchc, estrogen excretion became 
cyclic in girls and the intensity of these cycles gradually 
increased. There was no cycle in jy-kctostcroid excretion 
in either sex, but after 1 1 years of age boys had a higher 
excretion. It appears that sexual maturity of boys and 
menarchc in girls marks the culmination of a gradual endo- 
crine development which starts about 5 years before pu- 
berty and that about 1J/2 years before maturity an addi- 
tional mechanism appears which leads to more rapid dif- 
ferentiation of sex characteristics and eventual complete 
metamorphosis . — Courtesy Child Development Abstracts. 

Palmer, H. D., D. W. Hastings and S. H. Sherman. 

Therapy in involutional melancholia. Am. J. Psychiat. 
97: 1086. 1941. 

In 53 patients the endocrine changes of the climacteric 
seemed to be related to the onset of the psychosis in only 
24%. Treatment of the group with stilbestrol had no de- 
tectable favorable effect upon the psychosis though in 
some cases amelioration of menopausal conditions was 
seen. In 10 cases of involutional melancholia in men rela- 
tively little benefit of the psychosis from testosterone was 
seen but some improvement occurred in 2 early cases. In 
15 cases combined use of parathormone, NH«GI and Ca 
gluconate was without significant clinical effect on tht. 
psychosis. It w’as concluded that life-long restrictions or 
the personality and traits deeply rooted in the psychobiol- 
ogy of the individual are more signifirant than physiologi- 
cal fectors in the etiology of involutional melancholia. 
R.G.H. 
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PiNCUS G , AND \V H Pearlman 

Steroid excretion in cancerous and non cancerous per- 
sons II Urinary estrogens Cancer Research 1 970 
1941 

Samples of pooled urines from 2 sets each of cancerous 
and non cancerous males and females revealed by bio 
assay— (i) higher estrogenic activity in unne of non 
cancerous females, compared with that of cancerous female 
subjects, (2) lower estrogenic activity in the urine of non- 
canccrous males than in that of cancerous males, because 
of higher titers of nonVetonic fractions, a higher 
estnor fraction in unne of non cancerous females than in 
comparable fractions of urine of cancerous females, {4) 
‘estradiol' fractions in the urine of cancerous males was 
higher than the corresponding fractions in non-cancerous 
males Implications are discussed — H 0 H 

Salmon, U J , S H Geist and A A Salmon 

Effect of androgen administration upon pregnandiol 
excretion in cyclical women Proc Soc Exper Biol 
Med 48 11 1941 

The effect of androgen administration upon pregnandiol 
excretion was studied in 8 women The androgens used 
were methyl testosterone (3 patients) orally, m daily 
doses of 50 to 100 mg (total doses of 1480 1350, and 2800 
mg), testosterone propionate in oil (3 patients) intra 
muscularly in individual doses varying from 50 to 100 
mg (total doses 600, 1050, 1175 mg), and testosterone 
(500 mg) and testosterone propionate (5166 mg) by 
pellet implantation (2 patients) Doses of androgens found 
in previous studies to be suppressive (1 e , to cause sup 
pression of pituitary gonadotropic hormone excretion — 
inhibition of ovulation and menstruation) when adminis 
tered early in the cycle, resulted m the absence of Na 
pregnandiol glucuronidate in the urine dunng the cur- 
rent cycle and led to suppression of the next expected 
menstrual period In i patient 1175 mg of testosterone 
propionate, administered after the 9th day of the cycle, 
did not appreciably affect the excretion of the preg 
nandiol complex dunng the current cycle — U / Sdlmon 
(courtesy Biol Abstracts) 

Satterthwaite, K W , Justina H Hill and Elizabeth 

F Packard 

Experimental and clinical evidence on the role of the 

17 kctosteroids m prostatic carcinoma J Urol 46 

1149 1941 

The unnary 17 ketosteroids were determined for 15 
patients with prostatic carcinoma, 10 of whom were sub 
jeeted to bilateral orchidectomy In these 10 clinical im 
provement was correlated with decrease in urinary titer 
The average level m the 15 patients pnor to therapy 
ranged from 2 3 to 12 6 mg per 24 hour sample, which is 
within the normal range for elderly men without prostatic 
disease Maximal clinical improvement was obtained in 2 
patients who postorchidectomy had the largest drop in 
17 ketosteroid titer, 1 e , relief of pain, decrease in urinary 
obstructive symptoms, and drop in basic phosphatase to 
normal levels The patient showing least clinical improve 
ment showed the least change in 17 ketosteroid value, an 


average reduction from 3 9 to 3 4 mg In the rcmaming 7 
cases m which orchidectomy was performed, the chnical 
improvement appeared correlated with the per cent de 
crease in 17 ketosteroid titer — H O H 

Savitz, S a , and S Chartock 

The clinical application of an extract obtained from the 
animal prostate gland Med Rec 152 3 1940 
Treatment of 20 patients suffering from chronic pros- 
tatitis with an isotonic extract of fresh beef prostate 
elicited sufficient response to encourage consideration of 
this substance as a therapeutic agent — H 0 H 

ScHOCKAERT, J A , G DeLRUE AND J FeRIN 

Comparative activity of estradiol and dioxy di ethyl 
stilbene on vaginal pH m women Compt rend Soc de 
btol 131 1309 1939 

By a vaginal pH test stilbestrol given orally or patenter 
ally proved neither so potent nor so uniformly effective as 
estradiol benzoate administered mtrasmuscularly — E 
Cutiily 

ScHOCKAERT, J A , AND J FeRIN 

Endometrial changes induced m ovanectomizcd women 
by feeding estrogens Actabrev T^eerhnd ii 184 1941 

Castrate unne induces follicle npenmg without luteini 
zation in the immature mouse In the hypophysectomized 
mouse, castrate urine and pregnyl (p u ) together cause 
lutemization and follicle ripening Luteimzation is there 
fore the result of the activity of two substances, one stim 
ulating the follicles and the other the development of the 
interstitial cells Analogous effects with these two sub 
stances are observed m the testicle — M L C Bernheim 
{courtesy Chem Abstracts) 

Shute, E 

Hormone management of the nausea and vomiting of 
early pregnancy Am J Obst & Cynec 42 490 1941 

Thirty five patients with vomiting m early pregnancy, 
who had high blood estrogenic levels, received testo- 
sterone propionate 10 mg q 3 d , 80% were ‘cured’ and 
14% ‘greatly helped ' Fifteen similar patients with low 
blood estrogens were treated with estrogens 10,000 i u 
^ 3 d » 73% were ‘cured’ and 20% ‘much helped ' — 
EGH 

Smith, R E 

The undescended testicle Lancet 747 1941 
Undescended testicles associated with chmeal heriae 
should be treated surgically, others should be given the 
chance to descend spontaneously at puberty If they fail 
to do so operation should be performed without delay A 
prehnunary course of hormone therapy will not often 
cau^ descent, but will make operation easier Under this 
treatment the testicle undoubtedly hypertrophies, as can 
be judged chnically, and coincident with this is an mcreasc 
of the circulation, fragile spermatic blood vessels becoming 
able to withstand the strain of being stretched when the 
testicle IS mserted mto the scrotum Usually one post 
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operative course of hormone therapy will cause the testicle 
to enlarge further and maintain its new position. Puberty 
is the ideal age for operation, for at this time there is an 
excess of gonadotropic substances in circulation. Most of 
the testicles which do not descend spontaneously will be 
found to be ectopic or to have anatomical obstructions. — 
Courtesy Clin. Abstracts. 

Soule, S. D. 

Anhydro'hydroxy'progesterone in threatened abortion. 
Am.J. Ohst. & Gynec. 42; 1009. 1941. 

Sixteen of 20 cases of threatened abortion were main- 
tained to term by oral anhydro-hydroxy-progesterone, in 
dosages up to 100 mg. per day, and hypodermic pro- 
gesterone, I to 30 mg. per day. No toxic symptoms were 
noted. Of the 8 multiparae carried through, 5 had aborted 
at least once previously. — H.O.H. 

Spence, A. W. 

Preparations of testosterone in eunuchism and hypo- 
gonadism. ^uart. J. Med. 9; 309. 1940. 

The effectiveness of the preparations was demonstrated 
on 2 eunuchs and 4 patients by intramuscular injections of 
testosterone propionate, implantation of tablets, inunction 
of testosterone and of testosterone propionate as an oint- 
ment or tincture, and oral administration of methyl testo- 
sterone. Potency was established and secondary sexual 
characteristics developed. In several cases psychological 
disturbances disappeared; there were improved mental 
outlook and pugnacity, increased libido, muscular strength 
and growth of testes and prostate. The effectiveness of 
each preparation was demonstrated. The maintenance 
loses required to produce about a similar effect were: 
i) testosterone propionate intramuscularly, 50 to 75 mg. 
;er week, given in 2 or 3 injections, (2) daily inunction of 
estosterone propionate as an ointment, 32 to 49 mg. per 
week, (3) daily inunction of testosterone as an ointment, 
[7.5 mg. per week, (4) oral administration of methyl testo- 
terone, 350 mg. per week in doses of 10 mg. 5 times a day. 
’ree testosterone implanted as a 50 mg. tablet exerted its 
action for 8 to 10 weeks. — B. C. Russum (Courtesy Biol. 
Abstracts). 

Spurt, H. 

Cyclic changes in the mammary gland of the rhesus 
monkey. Surg., Gynec. & Obst. 73; 388. 1941. 

The difficulties surrounding attempts to determine the 
nature of the human mammary cycle from biopsy speci- 
mens of diseased breasts and from autopsy material are 
cited. Whole mounts of the breasts of rhesus monkeys 
supplemented by histological study reveal premenstrual 
enlargement of the lobules with increased vascul^ en- 
gorgement occurring only in ovulatory cycles. A.T.K. 

Teague, R. S. 

The effect of estrogens on the microscopic appearance 
of the liver. J.A.M.A. 117: 1242. 1941- 
Teague finds that the vacuoles in livers from rats treated 
with dicthylstilbestrol are predominantly glycogen when 


selectively stained. This deposition of glycogen is com- 
prable to that produced by other estrogens, and hence 
he concludes that the sjmthetic substitutes do not pro- 
duce a serious to.\'ic effect on the liver. — C.P. 

Twombly, G. W., and a. F. Hooker. 

Chorioepithemioma in the male, treated with preg- 
nancy serum. Surg., Gynec. & Obst. 73: 753. 1941. 

Chorioepithelioma of the testis of a 33-year-old male 
was carefully studied by endocrine assay and at autopsy. 
The pituitary gland showed an increase in basophil cells 
and degranulation of eosinophils characteristic of preg- 
nancy with absence of gonadotropic material in the ace- 
tone-dried gland. Gonadotropic material on the order of 
40,000 to 130,000 mouse units (m.u.) was excreted per 
day, increased to 440,000 xi.u. per day by treatment with 
serum of pregnant women. Seventy-two hour urine speci- 
mens contained 533 to irio m.u. estrone, ii to 90 m.u. 
estradiol, 60 to 80 m.u. estriol (methods of Smith and 
Smith). These quantities, higher than those of normal 
males are sufficient to explain the patient's gynecomastia. 
Seventy-two hours specimens gave 20 to 24 mg. andro- 
sterone equivalents per day (colorimetric method of Cal- 
low, Callow and Emmens), 3.1 mg. androsteronc equiva- 
lents per day (chick comb after Dorfman). These are nor- 
mal values. Two 48-hour specimens showed ii to 16 m. 
of crystalline material probably free pregnandiol (Ven- 
ning). — A.T.K. 

Walter, R. I., U. J. Salmon and S. H. Geist. 

Amenorrhea due to tuberculous endometritis. Failure of 

estrogens and progesterone to induce uterine bleeding. 

Am.}. Obst. Gynec. 42:505. 1941. 

A case is reported wherein a patient, aged 23 years, 
who was treated with i ,028,000 r.u. of a estradiol benzoate 
given intramuscularly in oil, 860,400 r.u. of a estradiol 
given orally and 120 mg. of progesterone, over a period of 
14 months, failed to experience uterine bleeding. Suction 
curettage after therapy disclosed the existence of atrophy 
of the endometrium and tuberculous endometritis. — 
E.C.H. 

V. Wessely, F. 

Synthetic estrogens. Angew. Ghent. 53: 197. 1940. 

A critical review of the synthetic estrogens, particu- 
larly the stilbestrols, of animal experimentation and 
therapeutic use. Sixty-one references. — W. F. Bruce 
(courtesy Biol. Abstracts). 

WiESBADER, H. 

Oral therapy with pregneninolone in functional uterine 

bleeding. Am.J. Obst. & Gynec. 4^: 1013. 1941 - 

In 20 cases of functional bleeding, oral pregneninolone, 
in dosages up to 50 mg. per day, was well tolerated, with 
beneficial effects in 17 cases. In the 3 unresponsive cases 
(juvenile bleeding) 25 to 50 i.u. progesterone by injection 
stopped bleeding within 72 hours. Regular cycles were 
re-established upon suitable reduction of medicatiom 
Total effective dosages of pregneninolone ranged from 280 
to 350 mg. in 50 mg. daily doses.— H.O.H. 
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Wilkins, L , W Fleischmann and J E Howard 

Creatinuria induced by methyl testosterone m the 
treatment of dwarfed boys and girls Bull Johns Hop 
^msHosf) 69 493 1941 

In 7 cases of dwarfism treated with methyl testosterone, 
25 mg per day orally, N retention appeared within the 
first 3 days of treatment, and increased creatmuna withm 
TO days This increase continued and reached a high level 
by the 2nd to the 5th month Withdrawal of treatment 
resulted in prompt N equilibrium or deficit, with gradual 
decrease in creatmuna over a 16 to 26 day period 
HOH 

HYPOPHYSIS 

Bickers, W 

Shock from posterior pituitary extract South M J 
34 1x2 1941 

Shock from this cause is tare but its recognition is inv' 
portant since it yields quickly to adrenalin, while the 
ordinary post partum shock due to hemorrhage requires 
a transfusion A case in which this type of shock occurred 
at the close of two successive pregnancies is reported — 
JCD 

Conley, R M 

Adamantinoma of the craniopharyngcal duct Am J 
Dis Child 61 6 1941 

The case of a 6}4 year old girl with an adamantinoma 
of the craniopharyngeal duct with resultant manifestations 
of marked cachexia and Levi Lorain type of pituitary m 
fantihsm is reported Microscopic examination of the 
pituitary showed invasion of the posterior lobe by tumor 
tissue The anterior lobe was compressed Medical treat 
ment is of no avail m cases of dwarfism or adiposity caused 
by tumors in this area The operative mortality is high 
The literature, diagnosis and treeatment are discussed m 
detail ■ — M B G 

Evans, H M 

Growth hormone of the anterior lobe of the pituitary 
gland JAMA 117 187 1941 
Growth hormone of anterior pituitary is discussed un' 
der the following headings i Tests for regulation of 
growth by hypophysis s Discussion of bioassay methods 
3 Growth promoting preparations 4 Metabolic effects of 
growth hormone 5 Relation of anterior pituitary growth 
hormone to other hormones 6 Clinical use of extracts 
containing growth producing substance — C P 

Farr, L E 

Minimal nitrogen requirements of children with the 
nephrotic syndrome Effect of the administration of a 
growth promoting antenor pituitary extract Am J 
Dis Child 60 1324 1941 

The administration of a growth promoting extract of 
the anterior pituitary had no effect on the N assimilation 
of 3 nephrotic children Intramuscular injection caused lo 
cal reactions not observed when the same extract was 
given to other types of children — M B G 


Ferguson,! K W 

A study of the motility of the intact uterus at term 
Surg Gynec &Ohst 73 359 

Ferguson confirms the previous studies of Hatenus and 
Ferguson to the effect that electrical stimulation of the 
pituitary stalk of the post partum cat or rabbit induces 
contractions of the uterus This occurs when neck tissue 
IS crushed leaving only carotid and jugular connections 
between head and trunk intact This is interpreted as due 
to the hbcration of an oxytocic hormone from the pos 
tenor Vbbe Although slight elevations in blood pressute 
occur, there is no evidence that these arc responsible 
for the observed changes Evidence is presented that dila 
tation of the uterme horn and cervix evoke oxytocin 
secretion reflexly and that dilatation of the vagina only 
occasionally does so but more consistently induces com 
plex reflexes serving to delay uterme evacuation while the 
vagina is occupied — A T FC 

Finlay, J , and M Magiday 

Blood sugar in a case of complete hypophysectomy 
Arch Int Med 68 893 1941 
The total removal of the hypophysis in a 33 year old 
male produced a drop in the fasting blood sugar to hypo 
glyccmic levels No shock accompanied these low values 
Sugar tolerance curves were somewhat erratic, with a 
tendency to a delayed rise and, at times, a plateau The 
level of the blood sugar was not wholly dependent on the 
pituitary gland The pituitary gland functions as a blood 
sugar level raising mechanism The pituitary gland is not 
a vital organ — I B 

Fraser, R , and Patricia H Smith 
Simmonds' disease or panhypopituitarism (anterior) Its 
clinical diagnosis by the combined use of two objective 
tests ^imn J Med 10 297 1941 

The msulm tolerance test in 10 cases of suspected Sim 
monds’ disease revealed a normal initial fall but a pro 
tracted recovery of blood sugar level Myxedematous pa 
tients, on the other hand, showed a slow initial fall (in 
sulin resistance) Urinary 17 ketosteroid assays proved 
essentially negative, 4 cases of anorexia nervosa gave posi 
tivc values Combined use of the tests will differentiate 
panhypopituitarism from allied syndromes Insulin toler 
ance distinguishes primary myxedema, anorexia nervosa is 
differentiated by a positive 17 ketosteroid as^ay — H O H 

Freud, J , and E Dingemanse 
Augmentors for certain pituitary gonadotropins Acta 
brev N««rland 11 37 1941 

There are 5 groups of augmentors for pituitary gonado 
tropins (i) the chorionic gonadotropin of pregnancy 
unne, (2) the sulfates of Zn, Cu, Fe and Na, also ZnCb 
and K soaps, (3) mucilaginous substances such as agar^ 
agar, tra^canth, gum arabic and glycogen, (4) the Na 
salts of the bile acids and (5) gelding pituitary extract 
Each augmentor can increase, at least 5: times, the gonado 
tropic effect of pituitary extract m young rats — M L C 
Bemheim (courtesy Chem Abstracts) 
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Gernes, L. 

Amounts of serum of gonadotropic hormone in normal 

and pathological pregnancy. Compt. rend. Soc. de biol. 

132:111. 1939. 

Numerous studies on the serum level of gonadotropic 
hormone were made in cases of fetal retention after 
death, pernicious vomiting of pregnancy, mole, and vari- 
ous stages of normal pregnancy. The values were quite 
variable and there was considerable overlapping. — E. 
Cutuly. 


Greenblatt, R. B., and E. R. Fund. 

The Gonadotropine: A clinical and experimental study. 

With observations on the use of a new gonadotropic 

mixture and on combined equine and chorionic gonado- 
tropin administration. South. M. J. 34; 730. 1941. 

Eight cases of functional amenorrhea received gonado- 
tropin therapy. The results were assayed through clinical 
observation and endometrial biopsies. When menstrual 
bleeding occurred it was usually from an estrogenic endo- 
metrium. In 7 bitches, known to be in anestrous, receiv- 
ing gonadotropins, 2 came definitely into heat and the 
rest showed some signs of active estrous. From the above 
series and other observations, the authors conclude in 
part “Evidence is presented that makes it difficult to 
beh'eve that in functional or primary amenorrhea the 
gonadotropins can stimulate the subthreshold ovary to 
ovulation and corpus luteum formation in spite of the 
clinical improvement of the patient. . . . The presence 
of pregnandiol glucuronide in the urine following gonado- 
tropin medication, at a time when none is expected, and 
the appearance of false progestinal responses of the endo- 
metrium do not indicate ovulation and corpus luteum for- 
mation, but probably reflect the luteinization of atretic 
folh'cles or corpora atretica of the ovary as the result of 
medication." The work on bitches “leads one to believe 
that the gonadotropins can stimulate the normal ovary, 
at least in normal bitches, during the non-receptive stage. 
A new gonadotropic mixture containing a synergistic 
factor from the anterior pituitary and chorionic gonado- 
tropin evoked responses in the normal human ovary simi- 
lar to those obtained following pregnant mares serum or 
extract of the anterior pituitary. Bleeding could be in- 
induced with more regularity following combined admini- 
stration of equine and chorionic gonadotropins than when 
either were administered alone, but bleeding, except in 
rare instances, occurred from an estrogenic endometrium. 

— J.C.D. 


Pasqualini, R. Q., and E. Etala. 

The hypophysis and NaCl excretion Rev. Soc. argent. 
de biol. 17; 198. 1941. 


The effect of pitressin on diuresis and NaCl exxretiOT 
was studied in 14 normal subjects. Excretion of Na 
varied in the same sense as the excretion of water; it was 
not influenced by pitressin. In 2 cases of diabetes ins^i us 
no relation was seen between the excretion o a , 
polyuria and injection of pitressin. The 
is reabsorbed by the renal tubule before NaCl, which 


only reabsorbed in the distal part of Henlc's loop, scia-cs 
to explain the regulation of the \xmtcr and salt metabolism. 
— }. T. Lewis. 

Selye, H. 

Effect of hypophysectomy on morphological appear- 
ance of kidney and on renotropic action of steroid 
hormones. J. Urol. 46; no. 1941. 

Female albino rats in groups of 6 or more were used, 
with similar groups as normal and operated controls. 
Progesterone desoxycorticosterone, testosterone, lute- 
inizing hormone, follicle stimulating hormone, and the 
last two in association with testosterone were injected. 
They were given in quantities that were greater than 
that sufficient to give definite physiological effects on the 
sex organs. These hormones each had a growth stimulat- 
ing effect on the kidney regardless of whether the animal 
was hypophysectomised or intact. In no case, however, 
were any of the hormones or their combinations used 
capable of completely overcoming the shrinkage of the 
kidney which follows hypophysectomy. The author 
concludes that the renotropic action of the steroids tested 
is not mediated through the hypophysis. The article 
contains a general review of the literature to date and 
no references. — J.C.D. 

Wadsworth, R. C., and C. McKeon. 

Pathologic and mental alterations in a case of Sim- 
monds’ disease. Arch. J^eurol. (S>’ Psychiat. 46: 277. 
1941. 

A case of Simmonds’ disease is presented which ap- 
peared after childbirth and was associated early in the 
course of the illness with a manic-depressive psychosis. 
The pituitary gland showed a unique, progressive, non- 
specific granulomatous process resembh'ng allergic nec- 
rosis. There was secondary atrophy of the thyroid, 
adrenals, parathyroids, ovaries, uterus and breasts. These 
atrophic processes were accompanied by the develop- 
ment of marked cachexia and microsplanchnia. Scattered 
focal lesions observed in the central nervous system are 
attributed not to the psychosis but to the repeated at- 
tacks of hypoglycemia. Degenerative lesions in the supra- 
optic and paraventricular nuclei of the hypothalamus are 
thought to be secondary to destruction of the anterior 
lobe of the pituitary gland. — Authors' summary (R.G.H.) 
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Barnes, C. A., T. D. Cuttle and G. G. Duncan 
Histone zinc insulin— its pharmacologic characteristics 
and its application in the treatment of diabetes mellitus. 
J. Pharmacol & Exper. Therap. ^2: 331- i94i- 

The comparative effects of identical doses of histone 
zinc, unmodified, crystalline, and protamine zinc insulin 
were observed under strictly controlled conditions m 12 
diabetic patients and in i nondiabetic subject. The hy^ 
glycemic effects of unmodified and crystalline insulin 
disappeared between 6 and 8 hours after administration, 
whereas those of histone zinc insulin subsided in 18 to 22 
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hours, and those of protamine zme insulin between 24 
and 36 hours The blood sugar lowering effect of histone 
zinc insulin was less abrupt and more prolonged than that 
of unmodified and crystalline insulin but more prompt 
than that of protamine zinc insulin These qualities make 
it possible to secure a continuously normal blood sugar 
level and a freedom from glycosuna in a larger number of 
patients after a single injection of histone zinc insulin 
than is possible when other preparations arc employed — 
Author s summary 

Barnes C A , T D Cuttle and G G Duncan 

Histone zinc insuhn, its pharmacologic characteristics 
and Its apphcation in the treatment of diabetes mellitus 
J Pharmacol 72 331 1941 

In human diabetics the hypoglycemic effects of unmod 
ified and crystalline insuhn disappeared in 6 to 8 hours 
after injection, the effects of equivalent doses of histone 
Zn insulin subsided m 18 to 24 hours, and those of pro' 
tamine Zn insulin m 24 to 36 hours — L E GiUon 
(courtesy Chem Abstracts) 

Bates G , and C Weiss 

Delayed development of antibody to staphylococcus 
toxin m diabetic children Am J Dis Child 62 346 
1941 

The development of antis taphylolysm was studied (a) in 
the serum of 14 normal children and the titers compared 
with those of a similar group of diabetic children There 
was a delay in the development of antibody after intra 
dermal injection of staphylococcus toxin m diabetic chil 
dren A correlation was observed between the state of 
diabetic control and the antistaphylolysin response of a 
group of diabetic patients Diabetic children whose disease 
was excellently controlled responded in antibody produc 
tion much as normal children whereas those whose dia 
betes was poorly controlled showed a definitely retarded 
and diminished production of antihemolysin — M B G 

Chase, Lillian A 

Diabetes melhtus problems of its control Canad 
M A / 44 250 1941 

The mortahty from diabetes increased in Canada from 
12 I in 1933 to 14 m 1937 The death rate is highest in 
Ontario and lowest m Saskatchewan The author dis 
Cusses the role of hereditary and constitutional factors 
m the pathogenesis of the disease and stresses the excel 
lent clinical results obtained with protamine zinc insuhn 
in combination with a suitable diet — H Sclyc 

Conn, J W , and Elizabeth S Conn 

Metabolism in hypermsulinism I Quantitative studies 
of the variations in the rate of combustion of carbohy 
drate produced by alterations in the diet Arch Int 
Med 68 876 1941 

In organic hypermsulinism an enormous overcombus 
tion of carbohydrates signalizes an average diet of carbo' 
hydrate, fat protein The rate is restored to normal levels 
by extirpation of islet cell tumor Low carbohydrate diet 


depresses the postabsorptivc rate of carbohydrate oxi 
dation to levels seen under similar intake m normal sub 
jects However, the blood sugar level falls to hypogly 
cemic levels Such low carbohydrate feeding inhibits the 
rate of hepatic glycogenolysis In all conditions studied 
excessive liberation of insulin seems to be involved — 
HOH 

Conn, J W , and Elizabeth S Conn 

Metabolism in hypennsuhnism II Effects of cpi 
nephnne on glycemic level and on combustion of car 
bohydrate Arch Int Med 68 1105 1941 
In normal subjects and m those with organic hyper 
msulmism the postabsorptive rate of carbohydrate com 
bustion was not increased by dosages of epinephrine 
of sufficient magnitude to produce a prolonged hyper^ 
glyccmia The R Q , if affected at all, was slightly de 
pressed Combustion of carbohydrate was not affected by 
the average height of blood sugar level, of itself While 
epinephrine had httle effect, ingested dextrose evoked ex 
ccssivcly increased combustion, especially m cases of or 
game hypermsulinism From the results epinephrine would 
appear a valuable adjunct to treatment of severe organic 
hypermsulinism, since its use does not increase sugar com 
bustion while at the same time some relief is afforded the 
process of hepatic glycogenolysis — H O H 

Conn, J W , and Elizabeth S Conn 
Metabolism in hypermsulinism III Effects of adrenal 
cortical extract on blood sugar and on sodium and 
nitrogen metabolism Arch Int Med 68 1115 1941 

Daily administration of 30 cc of adrenal cortical ex 
tract to a patient with organic hypermsulinism produced 
no anti insulin or blood sugar raising effects, although the 
potency of the material used was attested to by its influ 
ence on Na and N balance The dosage level may be an 
important factor m the use of adrenal cortical substances 
m clinical work, since it is pointed out that on a weight 
basis, much larger dosages have been employed m animal 
experimentation — H 0 H 

Daniel, W A 

A study of insulin tolerance and glucose tolerance tests 
on normal infants J Pcdiac 19 789 1941 

Fasting blood sugar levels in a series of infants 2 to 22 
months old revealed values of 52 to 95 mg % average 
71 5, based upon 37 determinations Insulin tolerance and 
glucose tolerance tests on 25 and on la subjects respec 
tively demonstrated that while the former is a safe 
method, the low blood sugar values obtained render its 
value somewhat equivocal as a diagnostic aid The con 
siderable variations found m the glucose tolerance test 
give It a dubious significance when used on subjects under 
2 years of age — H O H 

Daugherty, J A 

Endocrine manifestations in diabetic patients Penn 
syluauw M J 45 229 1941 

The case histones of 425 diabetics were studied to de 
tennine the incidence of endocrine disturbance Only 
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case of hyperfunction of the pituitary body was seen in 
this series of cases. The diabetes was of severe type. In all 
' pituitary hypofunction, the diabetes was severe. 

This is entirely contrary to experimental diabetes in which 
hypofunction produces a mild form of diabetes. Hyper- 
thyroidism occurring during the course of diabetes 
showed an increase in the severity of the diabetes and 
difficulty in control. Hypoglycemic reactions and acidosis 
occurred frequently. Cure of hyperthyroidism produces a 
stable diabetic state. There must be some disturbance of 
glycogen storage and metabolism in hyperthyroidism 
which would correlate the physiologist’s point of view. 
However, in several cases where diabetes followed the oc- 
currence of hyperthyroidism the diabetes was not a very 
severe type. Hyperthyroidism cannot be given as a very 
prevalent cause of diabetes mellitus. Hypothyroidism 
should therefore ameliorate the diabetic state, but the 
cases herein reported showed the opposite to be true. 
Thyroid extract helped to permit the control of diabetes 
with diet and insulin. Gonadal disturbances in the female 
definitely affect the course of diabetes. Hypofunction 
certainly seems to aggravate the diabetic state. The 
effect of endocrine disturbances on the diabetic state, 
as seen clinically, is similar to the effect of the state of 
nutrition, the level of the metabolic rate, body tempera- 
ture, exercise, infections, and a multitude of other vari- 
ables. The primary abnormality in diabetes mellitus is in 
the insular mechanism. — I. B. 

Editorial. 

The insulin monopoly. J.A.M. A. 117; iia. 1941. 

This editorial reviews the history of the patent rights 
"o insulin and discusses the action of the government in 
stinging suit against the 3 United States manufacturers un- 
ler the Sherman Anti-trust Act. — C.P. 

GRIFFITHS, M. 

The antagonism between insulin and posterior lobe 
pituitary extract. J. Physiol. 100: 112. 1941- 

No satisfactory answer can yet be given to the question 
of the existence of a direct antagonism between insulin 
and posterior lobe extract.— E. D. Walter (courtesy Chem. 
Abstracts). 

Jackson, R. L., and I. Barth. 

Effect of adding vitamin B complex to the diets of stabil- 
ised diabetic children. Am. J. Dis. Child. 62: 516. 1941. 

This study was undertaken in 5 diabetic children to de- 
termine if addition of vitamin B complex to standard diets 
for diabetic patients would alter the insulin requirement. 
Thiamin, a to 3 mg. in the form of vitamin B complex was 
added to the daily diet with an adequate supply of insulin 
and blood sugar levels were studied. Two of the patients 
were then watched for 2 weeks without additional vite- 
min B. The ingestion of vitamin B complex in excess ot the 
amounts obtainable in well planned diets did not change 
the insulin requirements of well controlled diabetic pa- 
tients. — M.B.G. 


Lee, R. H. 

The ocular fundus in diabetes mellitus. Arch. Ohiitli. 

26: 181. 1941. 

No changes were found in the fundus of patients below 
the age of 40. In one group every patient with marked 
retinal disturbance had, in addition to different degrees 
of sclerosis, some abnormalities of blood pressure, and in 
every case except 2 the E.K.G. showed myocardial de- 
generation. In patients beyond the age of 50 it is rare 
not to find retinal lesions of diabetes, and these were 
typical in 6 cases. In the majority of these the E.K.G, 
revealed pathologic change. In another group the E.K.G. 
revealed in almost every case pathologic changes in the 
heart and vascular system. However, the cases were 
evenly divided as to retinal changes. Sclerosis and hyper- 
tension were evident in every case. In 5 there were typi- 
cal retinal lesions of diabetes. No changes in the fundus 
were found in 69% of the cases. Metabolic disturbance 
■ alone does not seem responsible for the retinal changes. 
In the majority of instances of diabetic retinitis there was 
associated arteriosclerosis, hypertension, nephritis or a 
combination of these, frequently combined with myo- 
cardial degeneration. — R. H. Lee. 

Loeb, R. F. 

The practitioner and problems of diabetes. California 
& West. Med. 55; 182. 1941. 

When overnutrition is abolished in a community, the 
incidence of diabetes is decreased, and this suggests a pos- 
sible relationship between exhaustion of insulin supply 
and diabetes. — M. L. Ilsley {courtesy Chem. Abstracts). 

Mason, H. H., and D. H. Andersen. 

Glycogen disease. Am.J. Dis. Child. 61 : 795. 1941. 

Five groups are listed: a) Glycogen storage disease of 
the liver (true Von Gierke’s disease) due to a defect, prob- 
ably congenital, in i portion of the enzyme system which 
performs the conversion of glycogen to dextrose and dex- 
trose to glycogen, b) Glycogen storage disease of the heart 
and muscles. The defect is present in another part of the 
enzyme system, c) Cases associated with galactosuria — 
probably due to a defect in the enzyme system of the liver 
that converts galactose to glycogen, d) The excess deposi- 
tion of glycogen is due to the secretion or administration 
of excessive amounts of insulin and the ingestion of large 
amounts of carbohydrate, e) Miscellaneous group. A case 
is reported with clinical and postmortem studies which 
place it in the ist group. — M.B.G. 

Mauriac, P., L. Servantie and A. Baron. 

Demonstration of hyperlipemia induced in diabetics. 
Compt. rend. Soc. de biol. 132; 145. i939- 
Micro-determinations were made in 6 diabetic cases to 
determine the extent of lipemia following a standard pro- 

Tfie patients fell into 3 
hyperlipemia due to 
a low fasting lipemia; 
in individuals w'ithout 


cedure of fasting and fat ingestion. 1 
classifications: a) Negligible or no 
faulty absorption, accompanied by 
b) Hyperlipemia and normal lipemia : 
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faulty nutrition, c) Normal or augmented fasting lipcmia, 
or hyperlipemia always exaggerated, indicating deaeased 
fat tolerance, occurnng in grave conditions of diabetes — 

E Cutuly 

Meyer, K A , L Amtman and L PERL^^AN 

Islet cell tumors of the pancreas JAMA 117 16 

1941 

A comprehensive review of the literature on islet tU' 
mors IS given The criteria for differentiation between the 
organic type of hypcrinsuhnism and the functional type 
are discussed, and it is pointed out that tumors are not 
under nervous or hormone control and are continually 
secreting insulin A complete case report with successful 
removal of the tumor is reported — C P 

Nelson, W E 

Diabetic children m non diabetic camp J Pediat 19 

25 1941 

Diabetic children receiving adequate medical treatment 
can be normally active and can be permitted to partake of 
physical activity within ordinary limits When special 
camps for diabetic children are not available, such children 
may be admitted to established camps which have adc- 
quate health supervision — M B G 

SOSKIN, S 

The blood sugar its ongin, regulation and utilization. 

Physiol Reu 21 140 1941 

This IS a review article with a summary on the mode of 
action of insulin Some of the subjects covered in the dis' 
cussion are site of formation, gluconeogenesis from protein 
and fat, homeostatic mechanism in the liver, pancreas, 
anterior hypophysis, thyroid, adrenal cortex, and other 
factors in regulation and emergency mechanisms, sig' 
nificance of utilization versus oxidation, significance of 
the R Q as judged from determination in vitro on iso' 
latcd tissues and attempts to measure carbohydrate 
utilization in intact and hverlcss animals — H R Getz 
(courtesy Chem Abstracts) 

Stadie, W C 

Fat metabolism in diabetes mellitus Ann Int Med 15 

783 1941 

Study of liver slices from diabetic cats showed abun- 
dant formation of ketones but neither the acetic acid nor 
sufficient O2 uptake predicted from the Knoop B oxidation 
hypothesis The fatty acids oxidized all appeared as kc' 
tones The multiple alternate oxidation hypothesis is m 
accord with the fficts The O2 uptake is accounted for by 
deamination of ammo acids, CO2 formation and ketone 
formation, leaving no residuum for conversion of fats into 
glucose Ketones are utilized efficiently by the diabetic 
organism (evidence given in detail) without insulin and 
without the necessity of simultaneous carbohydrate oxi' 
dation Re exammation of the data from calonmetnc 
studies on diabetics with ketosis does not confirm the 
view that ketosis occurs when the ketone'antiketone ratio 
of 2 1 IS exceeded Ketosisappears when the tissue metab' 
olism IS shifted so far to fat that the body's capacity to 


handle ht derivatives (2 5 gm /kg /day) is overborne by 
the ketone produang mechanism — A T.K 

ThADPEA, S , AND H Hampe 

Gonadal hormones and diabetes m the aged Zeitschr 
f AUersforsch 2 206 1940 

In aged persons both impaired activity of the pancreas 
and gonadal insufficiency play important roles In normal 
subjects following injection of 50,000 u Progynon oleo' 
sum or of Tcstoviron (25 mg respectively), the fast' 
ing blood sugar and the sugar level after injection of 
10 u of insulin are unchanged The same is true of 
patients with juvenile diabetes The same procedure 
m aged persons results in fall in blood sugar level, 
and the influence of insulin is enhanced Oral Pro' 
gynon, 2X1000 u daily, or Tcstoviron for a longer 
penod by subcutaneous injection (10 mg every other 
day) lowers blood sugar level, and carbohydrate toler- 
ance IS improved In cases of gonadal insufficiency the 
unnary creatine is commonly increased, due to splitting 
of muscle glycogen In elderly diabetics the high creatine 
output can be eliminated by sex hormone injection, which 
acts via the pituitary Sex hormones apparently have a 
depressant effect upon the pituitary body in the aged — 
Leo Hess 

Waters, E T , and C H Best 
The pancreas as an organ of internal secretion 
JAMA 1:7 852 1941 

In this review of the association of the pancreas and its 
internal secretion with diabetes mellitus, insulin is dis- 
cussed as follows chemistry, standard, source, vnsuUn con- 
tent of pancreas under different conditions, secretion, ad- 
ministration, mode of administration, allergy, mode of ac- 
tion, resistance and sensitivity, and possible substitutes 
The question of a second internal secretion of pancreas, 
such as hpocaic, is also discussed — C P 

White, G , and E A Has«ard 
Retinopathy m diabetes Canad M A J 44 586 
1941 

The incidence of diabetic retinopathy increases with 
advancing age and is frequently but not invariably as 
soaated with cardiovascular renal disease — H Selve 

PARATHYROID 

Albright, F 

The parathyroids — physiology and therapeutics 

JAMA 117 527 1941 

In this glandular physiology and therapy review article 
the parathyroids are discussed from the standpoint of nor 
mal and pathological physiology, hypoparathyroidism, and 
primary and secondary hyperparathyroidism — C P 

Kaplan, D 

Treatment of postoperative parathyroid tetany with 
ovanan hormones Am J Surg 55 131 1942 
On the basis of a postulated relation between ovanan 
activity and Ca balance, and in view of the chemical simi 
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larity between sex hormones and vitamin D, a patients 
were treated with estrogens, progesterone, or both. Alle- 
viation of tetany symptoms was found, although no in- 
fluence on serum Ca was noted. Relief was attributed to 
the effects on neuromuscular excitability. — H.O.H. 

McLean, F. G. 

Activated sterols in the treatment of parathyroid in- 
sufficiency. J.A.M. A. 117:609. 1941. 

In this review article the activated sterols are discussed 
under the following headings; effectiveness, chemistry, 
dosage, toxicity, mode of action, dihydrotachysterol, and 
vitamin D. As comment, the author concludes that vita- 
min D preparations are as potent and as free from danger 
as dihydrotachysterol. — C.P. 

Neller, J. L. 

Osteitis fibrosa cystica (Albright). Am. /. Dis. Child- 

61; 590. 1941. 

The case of the syndrome described by Albright is re- 
ported in a 7-year-oId boy with a history of marasmus in 
infancy, pigmented spots and frequent fractures. Roent- 
gen evidence’of fibrocystic disease was suported by results 
of biopsy. The blood and urine were normal on both chem- 
ical and microscopical analysis except for increase in blood 
phosphatase. A review of the literature on the subject is 
given. The author considers that multipld embryonic de- 
fects of multiple systems rather than a single one are the 
most likely causative factors. — M.B.G. 


that the resorption of G and P from mature teeth is , 
possible by way of the blood stream. Disorders of 1 
parathyroid gland should be further studied to throwlio 
on the etiology of dental diseases.— -(Clin, hlstractil 

THYMUS 

Morgan, E. A. 

The present status of the thymus gland in pedhti 
practice. Canad. M. A. J. 44; 41. 1941. 

A brief review of the physiology and the clinical ; 
thology of the thymus. — H. Selye. 

THYROID 

AbELSON, S. M., A. G. BrODIE, L P. BRONSTEINANaSi 
ScHREIBER. 

Muscular macroglossia. Five year observation wit! 
cephalometric and speech studies in a case of spontar: 
ous resolution. Am. J. Dis. Child. 62:624. 1941. 

In 1937 the authors reported a case of muscular micr*/ 
glossia and stressed the non-thyroid etiological basis h 
some types. They noted that idiopathic muscular to 
glossia occurred in infants and small children, often inc 
sociation with congenital anomalies of the gera'toutffl'-ii 
and gastro'intestinal tracts. Observation for 5 y® n- 
this patient revealed a definite spontaneous reduction r 

size, without any thyroid therapy. — M.B.G. 


Power, F. H., S. Pedersen and W. G. Maddock. 

Tetany following sodium chloride replacement therapy. 

J. Pediflt. 18; 776. 1941. 

Unusual findings in a ij-year-old boy are reported. 
Symptoms of tetany were absent in spite of a marked de- 
gree of alkalosis as indicated by plasma chlorides of 182 
nig. %, and CO2 combining power of 99 vol.%,and intes- 
tinal obstruction. Following operation salt in the form of 
Ringer’s solution was given to correct the deficit. Tetany 
developed on the tenth-post operative day after the return 
to normal of the plasma chloride, CO2 combining power 
and serum Ga. — ^M.B.G. 

Strock, M. S. 

The mouth in hyperparathyroidism. England J. 

Med. 224:1019. 1941 

The frequency with which oral symptoms appear in 
hyperparathyroidism suggests that manifestations about 
the teeth and within the jaws ate of value in recognition of 
the disease. The dental symptoms are visible or palpable 
tumors of the jaw, malocclusion or distortion of the normal 
arrangement of the teeth, cyst-like cavities of the jaws, 
diminished dental caries, osteoporosis, closely meshed 
trabeculae and absence of the lamina dura. The fact that, 
even in extreme cases of demineralization in hyperparathy- 
rntdism. carie.s does not increase is convincing evidence 


Aird, R. B. 

Experimental exophthalmos and associated 
induced by the thyrotropic hormone. Ann. lut 
15:564. 1941. 

Exophthalmos induced in the guinea pig by pt''- 
extracts is re-examined. Evidence is presented tbt 
active fraction is thyrotropic and that hypertrop^J* 
degeneration of the extraocular muscles accounts w 
proptosis as in the malignant exophthalmos h 
A.T.K. 


Bisgard, j. D. 

, 1 

The relation of hyperthyroidism to hypertetisioU '- 

Surg. 115; 42. 1942. 

Essential hypertension was found to exist 
of 357 cases of hyperthyroidism (systolic pressutt^ 
170). Elevation of systolic pressure above the 
cal level (150) was reported in 25 per cent of J 
Two types of hypertension emerge in the blood p 
changes following relief of hyperthyroidism, 
established hypertension, wherein little change in -r 
pressure follows, and (2) cases with so-called latent ^ 
tension, in which the blood pressure falls to appro^ 
normal levels. Arteriolar disease probably exists - 
types, differing only in degree, being more adva-- 
type (i). — H.O.H. 
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Al Clinical Comparison of Three 
Commercial Estrogenic Prepa- 
rations ‘ 


fPractical Use of Estrogeiis| 

?. Jackson Stoddard, M D ’ and 
Ida Metzger, M D 

From the Det^artmeTtt of Obstetrics and 
Oynecology, University of Michigan, Ann 
Arbor, Michigan and the Tpsilanti 
■State Hospital, Tpsilanti, Michigan 


INCE POTENT Estrogens have been available for 
clinical use there has occurred a pressing need 
'Vjl for careful assay of these preparations on the 
nutnan All estrogens ate active so that in selection 
'or use certain attributes have been stressed, namely 
i), mode of administration, b), cost, c), promptness of 
ction, d), duration of action 
^ Among the estrogens available to the clinician 
here is no standard unitage to indicate their relative 
^luman potencies Two commonly used preparations 
' re estrone and estradiol benroate A separate and 
ji,listinct international unit has been devised for each 
jjif these from which m turn their respective dosages 
^jre calculated These international units consist of 
rbitrary weights of the crystalline materials without 
jf'elation to their biological effects No unit has been 
(jdevised for diethylstilbestrol so that its unitage is 
Sometimes based on its potency, which under certain 
^J^°Bditions is two and one half times as great as that 

Rrceived for publication February 19 1942 
Supported by Faculty Research Fund, University of Michi 

f bellow Jn Obstetrics and Gynecology, University 


ofestrone, le if estrone has 10,000 ru per milligram, 
diethylstilbestrol is calculated to have 25^000 i u 
per milligram 

A series of estrogens when assayed in terms of rat 
units may have an entirely different dosage potency 
ratio when assayed in terms of mouse units Thus, 
Doisy (i) has shown that when alpha estradiol and 
estrone are given m three portions during a 9 hour 
period^ the alpha^estradiol is nine times as active as 
estrone if rats are used Yet, it is only two times as 
active if mice are used 

This species difference has been recogni?ed by 
other investigators (2-6) m their efforts to determine 
more nearly comparable human dosages The inters 
pretation of the results repotted by various investiga 
tors has been difficult because each has his own human 
assay method Thus, they have been unable to make 
more than general statements concerning the relative 
ments of the different estrogenic substances 

^^*sy (1), who with Allen devised the Allen 
Doisy rat unit for estrogens, states ‘that since bicv 
assay has served its purpose in guiding chemists to the 
prej»ration of pure estrogens, it should now be dis' 
carded, the products for therapeutic use labeled in 
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metric units and their evaulation eiFected by the rc' 
sponse of patients.” 

Therefore, since neither international units nor rat 
units allow selection on the basis of ch'nical potency 
we have tried to clarify the dosage of estrogens by 
making an objective comparison of the effect of three 
estrogens in a selected group of women. 

PROCEDURE 

The general procedure used in assaying estrogens 
on test animals was followed as closely as possible 
(7). For accurate assays upon which reliable com- 
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of age, were on the same diet, and were not having 
sexual intercourse or intravaginal treatment. 

Ten days was chosen as the period of treatment, 
because this is the approximate duration of the follicu’ 
lar or proliferative phase of the menstrual cycle. 

The vaginal smear technique as described by Shorr 
(8) was used in this study. The classification of 
vaginal smear stages which we have devised incot' 
porates some of the features of classifications deveh 
oped by other authors (9, 10). 

Over 1,800 slides were examined in this study, all 
by the first author. The reliability of the classification 


Table i. Classification of vaginal smears 


Number 

Stage 

Leucocytes 
per High 
Power 

Field 

Deep Cells 
per High 
Power 

Field 

Vesicular 
Nuclei per 
High Power 
Field 

Pyknotic 
Nuclei per 
High Power 
Field 

Predominating 

Color 

I 

Atrophic 

8- JO 

2-20 

o-io 

0 

Blue 

2 

1 

Atrophic- 

early 

a-io 

0-2 

5-20 , 

1 

Occasional 

Blue Green 

3 

Early 

i-f 

Occasional 

15-25 

Occasional 

Green Blue 

4 

Early- 

moderate 

0-3 

Occasional 

15-25 

. 

2-3 

Green 

? 

Moderate 

! 

Occasional 

0 

Ratio 

Green Red 

3:1 

6 

Moderate- 

advanced 

0 

0 

3-’2 

z:z 

2:3 


7 

Advanced 

0 

0 

i -‘3 

Red Green 

8 

Advanced- 

complete 

0 

0 

1:4-5 

Red Green 

9 

Complete 

0 

0 

0- Occasional 

All cells 

Red 


parisons may be based, the following points are im' 
portant; a), the use of large numbers of patients as 
closely alike as possible and without demonstrable 
ovarian activity; b), a fixed period of treatment for all 
of the hormones compared; and c), the taking of 
vaginal smears at regular intervals. 

The importance of using large groups of individuals 
in any biological research is obvious because of the 
inevitable presence of a few highly sensitive and 
highly refractory individuals. Eight groups of ten to 
fifteen women each were treated with the specific 
dosage of the estrogen in question. The use of women 
in the postmenopausal period is the most practicable 
way of obtaining uniformity in the subjects. In the 
patients studied no ovarian activity was demonstrable 
from the vaginal smears taken prior to the institution 
of therapy. The women, all mental patients at the 
Ypsilanti State Hospital, ranged from 55 to 70 years 


is attested to by the fact that when 200 of the slides 
were reclassified after a d-month interval, 75 per cent 
were read identically. Most of the inconsistent inten 
pretations were of the immature smear types. The 
smears which ranged from stage 4 to g were iden- 
tically reclassified in go per cent of the cases. Since 
stage 4 to 6 is the important end point of the study, 
this degree of accuracy was felt to be satisfactory. 
Smears were taken at twice-weekly intervals before, 
during and after treatment, until the vaginal epi- 
thelium of all patients had returned to the atrophic 
state. 

The pH of the vaginal secretion was determined 
with each smear. The potentiometer with calomel 
cells and a quinhydrone electrode was used during the 
early part of the study. Since such wide variations 
were found among different patients to the same do^ 
age of the same estrogen, the simpler nitrazene and 
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Congo red indicator papers were used for the re- 
mainder of the study. Due to the wide vanations 
measured by both techniques it was felt that vaginal 
pH was not an accurate criterion of estrogenic ac- 
tivity. This inaccuracy was hkewise noted by Shorr 
(ii) 

The estrogens used in this study were alpha-es- 
tradiol benroate, estrone and diethylstilbestrol ® The 
first two were given by intramuscular injection and 
the last by mouth. 

The minimum amounts of the estrogens (given in 


alpha-estradiol benzoate (intramuscularly) and o 4 mg, 
of diethylstilbestrol (orally) are equivalent. 

This study has shown that i o mg of estrone (in- 
tramuscularly), o 4a mg of alpha-estradiol benzoate 
(intramuscularly) and o 5 mg. of diethylstilbestrol 
(orally) arc comparable dosages when assayed by our 
procedure on the human subject. 

With dosages of the three estrogens which pro- 
duced similar smear changes on the nth day of treat- 
ment little difference is noted in the promptness or 
duration of response. 


Table a Results op clinical assa^ 


Estrogen 

Manufacturer s Estimate 
of Daily Dosage for lo Days 

Stage of Vaginal 
Smear Response on Day 

Days After Cessation 
of Treatment Before 

Number 

of 

i Patients 

MiUi- 

grams 

Interna- 
tional units 

Rat 

units 

After Cessation of 
Treatment 

1 Smear Returned to 
Atrophic Stage 

DiethyUtilbcatfol, orally 

0 50 

1 00 

1 50 

11.500 
15,000 

37.500 


4- 6 

5 - fi 

4-8 

28 

29 

30 

11 

12 

15 

a Estradiol benzoate, ! 

0 53 

20,000 

2.000 ' 

4-5 

22 

12 

intramuscularly | 

0 50 

30,000 

3.000 

6-7 

1 

8 


0 83 

50,000 

5,000 ! 

6-8 

44 

13 



10,000 


4-6 

29 

12 


m 

20,000 


5-7 

30 

12 


the same dajly dosage over a lo day period), necessary 
to produce an estrous or imdinterval vaginal smear 
(«dgc 4-6) in the middle 75 per cent of each group of 
patients on the day following cessation of treatment, 
were considered comparable 

RESULTS 

The observations of vaginal smear types shown in 
table 2 were all made on the day following the cessa' 
tion of therapy, the day on which the peak effect was 
obtained with each dosage In several patients the 
smear types were found to be the same on the 8 th as 
on the nth day of treatment, but in no case was the 
fonner higher The range shown is that of the middle 
75 per cent of the patients in each group 

It will be noted that the higher dosages of alpha' 
^tradiol benzoate tended to show a more prolonged 
effect than the other groups. However, when the 
three preparations were given in comparable human 
(dosages there was no appreciable difference in dura' 
hon of effect 

Commercial claims lead the physician to believe 
that I 0 mg of estrone (intramuscularly), 0 17 mg of 

* The estrogens used in this study u ere supplied by the follow^ 
mg manufacturers alpha-estradiol benzoate (as Progynon B) by 
Schenng Corp , Bloomheld, N, j , estrone {as Theelin) by 
PmIcc, Davis 6?* Co , Detroit, Mich , and diethylstilbestrol by the 
Upjohn Co , Kalamazoo, Mich 


Table 3 illustrates the importance of basing the 
cost of estrogenic preparations on their human po- 
tency rather than on their rat or international umt 
potency. 


Table 3 Comparative cost 


Estrogen 

Cost of Estrogen 
Based on 

Commercial Cbim 

.. 1 

Cost of 
Comparable 
Human Dosages 

Estrone 

a Estradiol benzoate ; 
Diethylstilbestrol j 

I 00 mg , 
0 17 mg j 
0 40 mg 

1 $i 25 1 
1 $0 42 j 
1 $0 013 

1 00 mg 
' 0 42 mg 1 
0 JO mg 

$1 25 
' $I 07 

1 $0 016 


DISCUSSION 

Estrogens are used successfully in the human in a 
number of conditions associated with decreased ovat' 
lan activity. While the biochemistry of these sub' 
stances after administration is pcwrly understood at 
present, they will continue to be used because they 
are effective 

The vaginal smear is a readily available index of 
estrogenic activity. Qualitatively, on the vaginal epi- 
thelium, the actions of the estrogens are indistinguish- 
able Some differences in estrogenic effects on other 
parts of the body may exist but they have not been 
proven to date 

Manufacturer s claims and costs have been based 
in large part on rodent vaginal epithelial changes 
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Definite discrepancies are noted here, between units 
based on rodent and human response. Therefore, we 
feel that since patients are the recipients of estrogenic 
therapy, more regard should be given to human re- 
sponse. 

SUMMARY 

1. The assay of three commonly used estrogenic 
preparations: alpha-estradiol benzoate, estrone and 
diethylstilbestrol on a group of postmenopausal 
women has been studied by means of vaginal smear 
response. 

2. Manufacturer’s claims lead the physician to be- 
lieve that i.o mg. of estrone, 0.17 mg. of alpha-es- 
tradiol benzoate and 0.4 mg. of diethylfetilbestrol are 
equivalent. 

3. On the human subject this study has shown 
that 1.0 mg. of estrone (intramuscularly), 0.42 mg. of 
alpha-estradiol benzoate (intramuscularly) and 0.5 mg. 
of diethylstilbestrol (orally) all produce the same re- 
sults. 

4. Diethylstilbestrol is far cheaper than the other 
two preparations by any method of assay. 

5. Alpha-estradiol benzoate costs one-third as 
much as estrone according to manufacturing claims 


but it is nearly as costly when based on human re- 
sponse. 

6. No appreciable difference was noted in prompt- 
ness or duration of response to dosages of the three 
estrogens which produced similar smear changes on 
the nth day of treatment. 

7. The inadequacy of using a unit scale based on 
rodent response when dealing with human beings is 
emphasized. 

The authors wish to express their appreciation of the assist- 
ance given by Miss Helen McRea in prepanng the slides for this 
study. 
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Assay in the Human Female of 
Synthetic Estrogen, 118B 


S C Freed, M D., W. M. Eisin, M.D. 
AND J P. Greenhill, M.D. 

From the Endocnne Gynecology Chmc, 

Mercy Hospital, Loyola Umiersity 
School of Medicine, Chicago, Illinois 


I T IS BECOMING INCREASINGLY WELL'kNOWN that thc 
potency of estrogens, expressed in terms of biO' 
logic units as assayed in the laboratory, cannot 
be assumed to indicate thc potency of estrogens in thc 
human female To avoid the confusion ansing from 
the comparison of the activity of estrogens when dc' 
termmed by different laboratories and m different 
animals it has been suggested that therapeutic stand' 
ards of estrogens be determined by assays in the hu' 
man female (i) Several assays have been proposed 
using various criteria One of us (a) has recently rC' 
ported a technic for assay m women which uses the 
subjective relief of symptoms in menopausal patients 
as the indicator of estrogenic potency In this method 
three dosage levels of estrogen are used, thus cor 
itsponding to the manner in which laboratory anr 
mals are assayed The non specific factors which inter 
fere with the testing of menopausal patients are 
eliminated as much as possible by the proper selection 
of patients, using only those who have moderate to 
severe symptoms and eliminating those in whom there 
be doubt as to the origin of the symptoms In ad- 
dition, non specihc factors associated with treating 
such patients are reduced to a minimum by the omis- 
sion of suggestion, by changing of dosage without 
informing patients and by having one investigator 
evaluate the therapeutic response of all patients The 
entenon of relief was based to a great extent on the 
amelioration of hot flashes, but changes in other con- 
ditions such as nervousness, depression and insomnia 
were also considered 


In this manner we have already assayed diethylstil- 
bestrol and dihydrodiethylstilbestrol (hexestrol) The 
results indicate that diethylstilbestrol is approxi 
mately five times as potent as dihydrodiethylstilbes 
rrol, the average minimal therapeutic dosages being 
for diethylstilbestrol o 5 to i o mg by mouth daily 
and for dihydrodiethylstilbestrol 2 5 to 5 o mg by 
mouth daily 

We Wish to report the assay in women of a syn 
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thetic estrogen, x 18B, a substance which has no chem 
ical relationship to the stilbenes or thc natural estro- 
gens but which is claimed to be relatively active by 
oral administration ^ 

Patients complaining of moderate or severe meno- 
pausal symptoms were given at different times the 
daily dosage levels of i o, 2 5 and 5 o mg of 118B 
Thc initial dosage was administered for three weeks, 

Table i Relief op menopausal suiptoms pollowinc different 

DOSAGE levels OF THE SYNTHETIC ESTROGEN Il8B 


Daily Oral Dose 


t milligram 

1 2 5 milligrams 

1 f milligrams 

Number 


Number 


Number 


of i 
Patients 

Response 

of 

Patients 

Response 

of 

Patients 

Response 

4 

Negatn e 


Negative 

2 

Negatue 

7 

•f 

9 

+ 

2 

+ 

17 

++ 

18 

++ 

8 

++ 

4 

+++ 

8 

+++ 

7 

+++ 


at which time an evaluation of symptoms was made 
and which m table i is signified as x+j indicating 
slight relief, 2 + , satisfactory relief, 3 + , complete re- 
lief After the therapeutic response was evaluated the 
dosage level was changed and after three or more 
weeks the therapeutic response again was evaluated 
This procedure was repeated the third time The 
data in table 1 indicate the results 

From these results it can be seen that i o to 2 5 
mg daily of the synthetic estrogen 118B by mouth is 
a satisfactory therapeutic dose This compares favor 
ably with the average dose of diethylstilbestrol which 
IS o 5 mg to I o mg daily The relief of symptoms m 
patients after administration of ir8B could not be 
distinguished from that obtained with the stilbenes 
or with the natural estrogens Only three patients ex 
pcnenced toxic reactions One patient received 2 5 

'The synthetic estrogenic substance (118B) was supplied by 
Schieffelm and CoTipan^ New York N Y 
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mg. daily and two received 5.0 mg. daily. The unto- 
ward symptoms of all three were slight or moderate 
nausea. This lack of toxic symptoms following the use 
of 118B offers a marked advantage over the use of 
diethylstilbestrol and hexestrol. 

CONCLUSION 

A daily oral dose of i.o to a.5 mg. of the synthetic 
estrogen 118B will produce satisfactory therapeutic 
response in the majority of menopausal patients. At 


the therapeutic level this estrogen is relatively free 
from toxicity. 

We wish to express our gratitude to Miss B. Krctscheid, R.N., 
for her aid m this work. 
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Cyclical Endometrial Response 
to Prolonged Administration of 
Estradiol in the Castrate Woman 

|[Castratioii and Endonietrium]} 

G. DI pAOLA, M D. AND 

E B. DEL Castillo, M D. 

From the Hospital Rivadavia and 
Cittedra de Semwologid, Faciihad de 
Medicina, Buenos Aires, Argentina 


T he occurrence of periodic hemorrhages m the 
course of prolonged treatment with equal and 
constant doses of estrogens m castrated women 
and female monkeys is an important experimental fact 
in the knowledge of menstruation Werner and Cot 
her (i) injected castrate women daily with too to 300 
I u of estrone m a watery solution, for a period of 
several months Periodic uterine bleeding occurred 
during the treatment Hisaw (a). Comer (3) and 
Zuckerman (4) obtained the same result m castrated 
female monkeys injected with moderate doses (ap 
proximately too i u ) of estrone daily for a year 
Bleeding recurred at intervals of 5 to 7 weeks When 
Zuckerman repeated the experiment (5) using larger 
doses of estrone, he found that bleeding did not occur 
during the period of one year in which the castrate 
monkey received 1000 i u of estrone daily Bishop 
(6) described ‘threshold’ bleeding which occurred 
periodically in a castrate woman receiving 5000 to 
6000 1 u of estrone Reynolds, Kaminester and Schloss 
(7) administered estradiol dipropionate parenterally 
and estradiol orally to a castrate woman for a pieriod 
of 5 months Bleeding occurred three times in this 
patient at intervals of 18, 18 and 68 days Davis (8) 
observed the recurrence of bleeding in amenorrheic 
women receiving i mg of diethystilbestrol daily, 
even during the period of therapy 

Previous study (9, 10, 11) has shown that the va- 
gina of the castrated rat responds rhythmically to 
estradiol The present investigation was undertaken 
to determine if the endometrium of the intact uterus 
of the castrate woman will show a rhythmic response 
to estrogenic stimulation The case is of special m 
terest m that it is dilEcult to find a castrate woman 
whose uterus has been conserved, and who is willing 
to take daily injections of estrogen for five months 

CASE REPORT 

The patient, E B , aged 45, had had a double 
Received for publication December 15 194I 


oophorosalpingectomy performed 14 years previously 
(for cystic ovaries) and had been amenorrheic since. 
The vaginal smear (fig i) revealed 80 per cent super- 
ficial spinous cells, 10 per cent deep spinous cells, 
and numerous leucocytes A biopsy specimen of the 
vagina was composed of a thin superficial epithelium 
and a deeper layer of a to 3 row of cells No biopsy 
of the endometrium could be obtained. 

On May 24, 1940, daily injections of 200 inter- 



Fig I Vaginal smear before treatment 
Fig a Vaginal smear after 6800 i b u of estradiol benzoate 


national benzoic units of estradiol benzoate were 
begun Fifty three days later, on July 17, the dosage 
was increased to 400 r u daily, and maintained at that 
level until December 14 of the same year 

During the period of treatment uterine bleeding 
occurred 4 times and lasted 2 to 5 days each time The 
first penod of bleeding appeared 60 days after the 
treatment was started, and the remaining periods 
were separated by intervals of 60, 32, and 29 days, 
respectively Two days after the last injection profuse 
bleeding occurred 

Repeated biopsies of the endometrium revealed a 
state of proliferation and the development of glandu' 
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lar hyperplasia. Vaginal smears gav^e evidence of 
epitheh'al response to the estrogenic hormone (fig. 2). 
Figure 3 presents the data schematically. 

DISCUSSION 

The estrogen-withdrawal theory of menstruation 
(12) fails to explain the recurrence of bleeding from 
an endometrium under a sustained stimulation by im 
jected estrogens. Allen, Hisaw and Gardner (13) sug' 
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Fig. 3. Cyclical endometrial response to the prolonged 

ADMINISTRATION OF ESTRADIOL IN THE CASTRATED WOMAN. 

gested that bleeding from an endometrium under a 
continuous level of estrogen stimulus occurs when the 
amount of the proliferated endometrium becomes so 
jreat that the daily dose of too to 300 i.u. of estrogen 
5 incapable of maintenance and thus the bleeding 
which occurs is the result of a relative estrogen de- 
iciency. Such an explanation is plausible in cases in 
which watery solutions of estrone have been em- 
ployed (i). However, if oily solutions of estradiol 
Dcntoate or dipropionate are used, absorption is slow, 
;he effects are cumulative and the activity does not 
change over a period of time. Such preparations have 
been employed by Reynolds (7) and in our investiga- 
tion, and the explanation of a relative deficiency is 
difficult to accept. 

Previous experiments (9, 10, 11) have demonstrated 
that the vagina of the castrated rat periodically under- 
goes changes in its threshold of response to estradiol. 
The effect of acute adrenal insufficiency, injections of 
desoxycorticosterone and of progesterone on this 
threshold vaginal response was determined and the 
conclusion reached that The vagina of castrated 
white rats possesses an intrinsic cychcal activity 
which is revealed by daily injections of adequate 


doses of estradiol; it is abolished by progesterone and 
deso.x>’corticosteronc, and not influenced by hypoph- 
ysectomy.” 

The cyclical vaginal response can be demonstrated 
by the implantation of pellets of estrone (unpublished 
data). Zuckerman likewise has obscri'cd the cyclic 
response of the vaginal epithelium of the castrate rat. 
He introduced the concept that the threshold of re- 
sponse of the endometrium to estrogens shows 
periodic fluctuations; bleeding occurs when the 
threshold of endometrial response surpasses the 
level of estrogen, thus producing a relative insuf- 
ficiency. 

In summary, these experimental facts show that 
two mechanisms may explain the appearance of 
uterine bleeding, a), a variation in the concentration 
of estrogens in the organism with reference to its 
diminution or suppression (the estrogen-withdrawal 
theory), and, b), the periodic fluctuation in the 
threshold of the response of the endometrium even 
though the concentration of the estrogens in the 
organism does not vary. 

SUMMARY 

The case of a castrated woman treated for 5 months 
with daily injections of 400 i.b.u. of estradiol benzoate 
is described. Uterine bleeding appeared four times 
at intervals of 60, 32 and 29 days during the course of 
treatment. 
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Estrogenic Substances in Treat- 
ment of Pigmented Areas 

|Estrogens and PignieB.tatioii]| 

F Rocca, M D 

From the Instttuto de Endocrmoiogtd 
de Montevideo, Monteindeo, Uruguay 


T he local effect of estrm, first demonstrated m 
dependency by Zondek (i) and Mussio 
Fournier (2) and later confirmed by a number 
of investigators, has been used m the treatment of 
certain diseases of the skin and mucosae The results 
obtained in facial hypertrichosis, juvenile acne, vulvar 
pruritus and kraurosis bespeak the ability of the skm 
to absorb the estrogenic substances as applied either 
in greasy excipients or in alcoholic solutions We have 
been able to verify a new local effect of such sub' 
stances which we believe has not yet been reported 
in the literature In the observation reported here the 
topical application of an ointment containing estradiol 
caused a number of facial pigmented patches to diS' 
appear m a female patient in whom they had already 
become of a less incense hue following the injection of 
estnn 

CASE REPORT 

The patient was an Uruguayan woman, married, aged 
54 years 

PcTional history Childhood, normal Menarche at 15 
The menses have always been regular and painless Map 
nage at 16 Nine children, the youngest of which is o 

with a basai metabolic rate of minus 29 per cent The pa 
tient's hypothyroid disturbances improved with thyroid, 
which she had for only two months 
She came under our observation in October, 1939, her 
chief complaints being cardiac, circulatory, and cliraaC' 
tenc vasomotor disturbances The patient still menstru 
ated and no hypothyroid signs were present 

We realized presently that the patient had some facial 
brown'colored pigmented areas scattered around the eyes, 
at the eyebrows and in the superciliary region predomi' 
nantly on the left side, as well as about the zygomatic rC' 
gions and the cheeks (fig i) Similar patches were found 
on the left arm and on the lower portions of both forearms, 
and also about the hands and knees 

The most confluent and widespread patches were those 
on the face Their form and distribution were irregular 
and the skin was smooth and thin at their level, normal in 
appearance and without manifestations of vitiligo The 
patient stated she had had the patches on the face and 
forearms for a number of years Seven years ago a derma 
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tologist instituted electrocoagulation therapy, and since 
then discolored strnc have been prc‘;ent on the cheeks 
The patches had increased in number and size in the past 
year 

Physic^il examination, October, 1939 Height, 154 cm , 
(5 ft ), Weight, 56 kg , (123 lb ) General health, good The 
sicin is thin and there is no dryness The facies show a 
certain degree of puffiness The presence of the pigmented 
patches and their distnbution has been already indicated 
The hair is dry, coarse and scanty on the scalp, some is 
gray There is a thinning of the outer half of the eyebrows 



Fig X Fifty four year old patient, October, 1939 


The eyes are brown and the sclera is blue Mouth There 
arc numerous canes and paradentosis The musoca is free 
from pigmentation Neck The neck is thin and the thyroid 
gland is not palpable No supraclavicular fat pads are 
present 

Thorax Lungs, normal sounds Heart, normal Pulse 
rate, regular and 75 per minute Blood pressure, systolic 
no, diastolic, 75 mm Hg Eczema is present on the an 
tenor portion of the chest and submammary folds Ab 
domen Viscera, not palpable The vesicular region is 
tender Extremities Negative findmgs upon examination 
with the exception of the pigmented patches already 
pointed out Xeurcilogical examination No noteworthy 
findings recorded The patient is of a quiet disposition 
She mentioned sensitivity to cold and slight perspiration. 
There is no constipation The appetite has diminished 
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^eep is normal, the memory poor. There is no asthenia. 
CenitaUa. Normal in development. Irregular menses, with 
periods of amenorrhea of from i to 2 months. 

Laboratory findings. Blood cholesterol, 219 mg. per cent. 
Blood urea, 20 mg. per cent. The Wasserman reaction was 
negative. Urine findings were normal. Roentgenogram of 
the chest. The heart and aorta are normal in appearance. 
Electrocardiogram. Normal tracings. 

The histologic examination of a biopsy specimen of the 
pigmentation on the forearm showed the following charac- 



Fig. 2. (left). Patient after treat^ient with estradiol sub' 
:utaneously over a penod of 2 months followed by treatment with 
jstradiol in an ointment for a period of 20 days. Fig. 3. (right). 
Patient in February 1941 one year after cessation of therapy. 

teristics. The pigment lies in the basal layer of the epi' 
dermis, within the cells, where it adopts a polar dispose 
tion, predominantly toward the superficial pole. At the 
borders of the patch the basal layer suddenly loses its 
pigment and the basal cells appear free from it. There are 
no pigment granules in the Malpighian layers. Important 
changes are found in the corium. A lymphoid infiltration 
is observed in the midst of a dissociated tissue, a dissocia' 
tion which is probably due to edema. There is perivascular 
infiltration together with alterations of the walls of the 
vessels, which are predominantly thickened, but without 
sclerosis. From this histologic examination, as well as 
from the lack of pigment in the dermis, it is inferred that 
these are pigmentary patches and not pigmented nevi. 

Treatment. Estrin was prescribed (estradiol subcutan' 
eously) at a dosage of 5000 i.u. twice a week, up to 
January, 1940. The patient’s menses became regular and 
her subjective disturbances were relieved. The patches 
about her face turned to a lighter color. An ointment of 
estradiol containing 250,000 i.u. in 50 gm. of excipient 
was then applied to' her face for 20 days. A few patches 
were observed to disappear, while others showed a rather 
lighter hue (fig. 2,). 

Both the local treatment and the injections were com 
tinned. In September, 1940, the pigmentation had notice- 
ably diminished on the face as well as in many other parts 
of the body, although it persisted chiefly about the fore- 
arms and hands. , , . . . r 

The local treatment with estrin and the mjections ot 
the same substance were discontinued. The pigmentation 
continued to improve and in February, 1941, the pate es 


on the face had completely disappeared (fig. 3). Although 
the patches on the forearms and hands still persisted, they 
were less marked than before. The patient has continued 
menstruating. At present (September, 1941) she pre- 
sents small patches which have reappeared some time ago 
about the eyebrows. During this year she has received no 
hormonal treatment at all. 


COMMENT 

The appearance of pigmentary patches is not in- 
frequently met with in the menopause, though they 
usually are not of such a dark color as in our case. 
It is also encountered in ovarian diseases and is a 
common sign during pregnancy. Marahon (7) has 
studied the influence of the pituitary gland on these 
dyschromias. Melanogenesis is inhibited through the 
sympathetic pathways, and, on the other hand, is 
stimulated by the hypophyseal melanophoric hor- 
mone. It is generally admitted that during menopause 
there is an increase in pituitary activity, as evidenced 
by the clinical signs and hormonal estimations. The 
ovarian deficiency would probably be the determining 
factor for this endocrinopathy. Among the conse- 
quences of this glandular imbalance is the disturbance 
of the pigmentary processes. The influence of estrin 
on melanogenesis concerns chiefly the normal dis- 
tribution of the pigment. The effect of estrin on the 
pigmentation of the areola has been experimentally 
demonstrated by Lipschutt and other investigators 
(3. 4)- 

Zondek, (5) has been able to bring about an in- 
crease in the pigmentation of the areola by applying 
estrin locally. 

Such results are positive only in those regions 
normally showing pigmentation, and, as Vilter (6) 
states, it has not been possible to induce pigmentation 
by means of estrin in other areas of the skin. On the 
contrary, and as we have verified in our patient, it is 
admissible that the estrin causes the disappearance of 
the abnormal pigmentation through a local effect on 
the melanocytes when it is applied on the skin or 
when it acts on the pituitary gland if used in injec- 
tions, thus inhibiting the melanophoric hormone. 

SUMMARY 

The case is reported of a climacteric patient, to 
whom estrin was administered first locally and then 
by injection because of areas of pigmentation on the 
skin. Pigmentary patches on the face disappeared. 
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Association of Uterine 
Fibromyomas with Other 
Clinical Conditions 
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I N 1922 the simultaneous occurrence of tumors of 
the uterus, thyroid and breast was reported (i) 

In a senes of 200 cases (100 utenne myomata and 
100 goiters) fifty three patients, or 26 5 per cent, had 
both goiter and utenne myomata Five per cent had 
breast tumors 

The present report is based on 410 cases of 
Caucasian women with utenne fibromyomas The 
ages ranged from 22 to 55 years, the average age being 
42 years 

Three hundred and forty^eight of the patients 
(85%) were married Of these, 75 (21%) had never 
been pregnant, 84 (24 5%) had had one or more 
spontaneous miscarriages 

One hundred and twenty nine (37%) had migraine 
headaches Two hundred and fifty three (63%) had a 
goiter Of this number 83 (33%) had a subsequent 
thyroidectomy 

Of the 4to patients with uterine fibromyomas, 268 
(65%) had a hysterectomy Seventy'seven (18%) had 
radium therapy for the utenne fibromyoma Since 268 
had a hysterectomy there remains a balance of sixty' 
five (15%) who were neither operated upon nor had 
radium therapy These procedures may have been 
earned out elsewhere 

One hundred and sixteen (28%) had some form of 
arthritis, the majority of cases being classified as 
osteoarthritis or hypertrophic arthritis 

Sixty (22%) of the 268 operated cases had in ad- 
dition a cholecystectomy for cholelithiasis An ad- 
ditional 23 of the remaining 142 not operated upon 
had evidence of cholelithiasis by the Graham dye 
method of study— a percentage of 16 The total of 
all cases having cholelithiasis, diagnosed either at 
operation or by roentgen ray study, was 83 (20%) 
Three hundred and fifteen (75%) had one or more 
members of the immediate family who were 72 inches 
or more m height 
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Biood pressure readings were made on 362 pa^ 
tients These were as follows 


Number 

of 

Cases 

Percentage 

Systolic 
Pressure 
mm Wg 

Age 

Range 

Tears 

Aterage 

Age 

Tears 

22 

6 ! 

80-100 

30-4S 

38 0 

lOJ 

28 1 

100-120 

18-54 

38 5 

IJ2 

36 5 

120-140 

19-60 

41 8 

64 

*7 7 

140-160 

27-62 

44 a 

24 

6 6 

160-180 

3 J '*55 

45 1 

*7 

4 6 

180-270 

J 5-«3 

47 4 


The systolic pressure ranged from a low of 80 to a 
high of 270 mm Hg, the average age of this group 
of 362 patients was 40 8 years 

Twenty-two (5%) of the 268 operated cases had a 
subsequent operation for intestinal obstruction. 
Twenty (5%) of the 410 patients had hearing defects. 
Twenty-two (5%) had mastitis Twenty-four (5%) 
had tumors of the breast divided as follows cyst- 
adenoma 10, adeno carcinoma 3, simple adenomas 11. 
The total number of patients with breast involve- 
ment was 46 (11%) 

COMMENT 

The average age of 42 years for this series of cases 
corresponds with that of the senes of Costolow (a) 
who reported the average age of 986 patients with 
utenne fibromyomas as being 42 5 years 
The majority of the patients (85%) were married 
and 21 per cent were childless In the menstrual 
history of these women the fact was noteworthy that 
most of them stated that the cycle was irregular from 
the time of menarche Periods of amenorrhea followed 
by menorrhagia was a common complaint, showing 
that a predisposition was present from the beginning 
of the menarche 

The high incidence of migraine headaches seems 
to be greater than is usually encountered in associa- 
tion with other diseases In a series of 100 patients 
219 
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with migraine 70 per cent of 51 female and 80 per 
cent of 21 male patients had one or more members of 
the immediate family who were 72 inches or more in 
height (5), The combination of familial tallness, mi' 
graine headaches and uterine fibromyoma may have 
some significance as indicating a common etiological 
factor. 

The association of goiter with uterine fibromyoma 
has been noted by many others. Freund (4) found 
that of 56 women with uterine fibromyoma 44 (ap' 
proximately 80%) had a goiter. V.Graff (5) in a study 
of 112 women stated that 31 (27.7%) had a goiter. 
Segond (4) Ullmann (6), Fraenkel (7) and many others 
have noted the high incidence of this combination. 

It is of interest that none of the goiters in this 
series was classified as belonging to the exophthalmic 
type. In diagnosing a goiter as adenomatous, the im' 
pression gained by palpation that it is nodular de' 
termines the clinical diagnosis. This diagnosis is 
subject to error and to be accurate requires the verdict 
of the pathologist, as well as of the surgeon at the 
time of operation. Of the 253 women with goiter, 83 
(53%) the goiter removed and the specimens were 
all reported as being adenomatous. The clinical im' 
pression, therefore, seems to be fairly accurate and 
one is safe in saying that a large number of women 
with uterine fibromyoma have a goiter, regardless of 
whether it is adenomatous in character or not. 

It will be noted that this series of patients with 
uterine fibromyoma consists entirely of Caucasian 
women. It is a well known fact that Negro women 
have a much higher incidence of uterine fibromyoma 
than Caucasian Women (8-12). On the basis of the 
present data, as well as that of others, the incidence 
of adenomatous goiter in the colored race should be 
much higher than in the Caucasian. Such is not the 
case, however, and in fact the reverse seems true. 

An explanation of this is purely a speculative 
anthropological problem. Elsewhere (13) it has been 
pointed out that the mesoderm of the Negro showed 
certain singular characteristics when compared with 
that of the Caucasian. This tissue in the Negro is 
particularly susceptible to disease whereas the ectO' 
derm is relatively immune. The mesoderm gives rise 
to the tissues comprising the uterine fibromyoma. 
The close physiological relationship existing between 
the pituitary gland, the uterus and the thyroid is 
welhrecognized. 

Freeman (14) has shown that the Negro race has 
a heavier pituitary gland than the Caucasian if the 
pituitary weights of the same sexes are compared. If 
one assumes that the heavier gland in the Negro 
means more activity and therefore that it secretes an 
increased amount of thyrotropic hormone, then t e 
lower incidence of goiter or thyroid enlargement in 
the Negro is puzzling. Of course glandular enlarge 


ment does not necessarily mean increased function, 
as witness the hypofunction of the goiter in cretins,' 
and the chromophobe adenoma of the pituitar>'.' 
However, the cellular morphology of the Negro’s 
pituitary, as well as the clinical evidence, points to as 
great activity, if not greater, than that found ia the 
Caucasian. 

The influence of the thyroid gland on both the 
development and function of the ectodermal nervous 
system has been amply verified. The relative immun- 
ity to disease of the ectoderm in the Negro has been 
pointed out (13, 15). The development of the nervous 
system in the Negro is not as great as in the Caucasian 
considered in the higher sense of psychic and intel- 
lectual development. The Negro does not suffer from 
diseases of the nervous system in any comparable 
statistical frequency as compared to the Caucasian. 

Is the relative immunity of the ectoderm in the 
Negro accounted for by the fact that thyroid disease 
is less frequent, or, put in another way, docs the 
relative inactivity of the thyroid in the Negro account 
for the lack of nervous system involvement? In other 
articles (16, 17, 18) data have been submitted show- 
ing the embryohormonic relations of the thyroid 
gland to ectodermal tissues. Having a bearing on the 
present discussion of the lessened incidence of goiter 
in the negro, as well as the relative immunity of their 
nervous system is the following: 

Davenport (19), speaking of the geographical dis- 
tribution of multiple sclerosis as found in the recruits 
of World War I said: “The resemblance between 
the distribution of multiple sclerosis and chorea is 
considerable except that chorea is abundant also in 
Texas, Mississippi, Missouri and the states of the 
North Atlantic coast and of the eastern slopes of the 
drainage basin of the Ohio River. That is, high rates 
for chorea are more widespread than for multiple 
sclerosis. The resemblance of the distribution of 
multiple sclerosis to that of simple goiter is somewhat 
striking. In both diseases, comparatively few cases 
are found south of the Ohio River. The maximum 
rate is in Michigan, Wisconsin and the extreme 
Northwest. The Negro race is not immune to the 
disease; although as indicated it, including mulattoes, 
is probably less subject to the disease than the white 
race.” In Davenport’s table the percentage distribu- 
tion of multiple sclerosis among injuries and diseases 
of the nert'ous system, as determined in certain classi- 
fied races, showed that the African percentage was 
3.5 in 511 cases of multiple sclerosis; only the Dutch, 
who had a percentage of i.o, had a lesser incidence 
than the African. The Scandinavian race had the 
highest percentage, being 12.5; the French 10.7; S!a% 
9.0; German 8.3; Scotch 8.2. 

Brain (20) states that multiple sclerosis is most 
prevalent in Northern Europe and Switzerland. The 
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latter country, as we know, is noted for its high in- 
cidencc of goiter Brain says that in England and 
Wales there are approximately 200 cases of multiple 
sclerosis per million living persons or i in 5000 
In Switzerland the incidence is nearly double This 
adds support to Davenport’s observations that 
where goiter is endemic there multiple sclerosis 
seems to be mote prevalent The maximum rate for 
multiple sclerosis in drafted men was found in the , 
states of Michigan and Minnesota, each having 18 
per 100,000 

In my series of 410 uterine fibromyomas with 253 
(63%) having goiters, there were 6 cases of multiple 
sclerosis This would give a percentage of i 46 Five 
of the 6 cases with multiple sclerosis had a goiter In 
one family of a tall Swedish type, was one member 
who had a hysterectomy for a hbromyoma and a 
thyroidectomy for a toxic goiter She died with multi- 
ple sclerosis which preceded the symptoms of fibro 
myoma by several years Her brother also died with 
multiple sclerosis, the diagnosis in both instances 
having been confrmed in other institutions One 
sister had a thyroidectomy for toxic goiter and 
another sister had a hysterectomy for fibromyoma and 
the latter also had a nodular goiter 

Another patient developed symptoms of multiple 
sclerosis at the age of 22 and had a hysterectomy at 34 
for uterine fibromyoma She died one year later from 
the complications of multiple sclerosis 
Davenport (19) m discussing the geographic dis 
tribution and race of those having multiple sclerosis 
said "Various hypotheses are suggested for these 
facts One is that there is some race inhabiting the 
Great Lakes region and the State of Washmgton that 
IS especially subject to multiple sclerosis as well as 
goiter, chorea and cardio vascular defects One thinks 
of the big Swedes that live m this country Probably 
the cardiovascular defects are associated with the tall 
stature of men from this locality " 

It IS of interest that as shown in the present series, 
tallness was present in a majority of patients’ families 
That the nervous system of the Negro differs in 
many respects from that of the Caucasian is supported 
by much evidence The Negro seems relatively im 
mune to chorea (21) It is a well known fact that the 
Negro s nervous system suffers much less from syphilis 
than does that of the Caucasian Fairbairn (22), for 
instance, says that in a discussion on neurosyphilis in 
the tropics all of the speakers stated that this condi 
tion is rare and very few cases were reported, al 
though ail of them had had extensive experience with 
work m the tropics Zieman (23a) said that he had 
only seen two cases among West Indians Kirschner 
(23b) saw two cases in 3800 native patients Kelly (24) 
said that tabes dorsalis and general paralysis of the in 
sane were infrequent and the few cases of the latter 


which were seen generally occurred among those who 
did not perform hard manual labor Cook (25) said 
that in the Protectorate very few cases of locomotor 
ataxia or dementia paralytica were to be seen and he 
could not recall seeing one case of general paralysis of 
the insane among the population Nelson (26), Nor- 
onha (27), Pearce (28) and many others agreed that 
neurosyphihs is rare in the natives of the tropics 
Lehmann (29) gave the percentage of tabes dorsalis in 
the Caucasian as 80 per cent and only 20 per cent in 
the Negro 

Paskind (30) from the results of his studies con- 
cluded that the Negro is less susceptible than the 
Caucasian to the central action of atropine 

Vint (31) found the brain of the Kenya native to 
weigh 10 6 per cent or 152 gm less than the average 
weight given for the brain of the European Miller 
(32) said that the nervous system of the Negro ex- 
hibits a lessened sensibility to pain and shock and 
that the pure black type is the safest surgical risk to 
be found in our hospitals, although the mulatto is a 
poorer surgical risk than either of the pure races 
Of interest is the rarity of ectodermal epitheUal 
involvement in the Negro The fragmentary evidence 
available seems to justify the conclusion that malig- 
nant tumors in the slave population were extremely 
rare corresponding in this respect to present day 
conditions in practically all parts of Africa 

Hoffman (33), m studying the statistics of the 
Metropolitan Life Insurance Company for the years 
1911 to 1922, found that the rate for cancer of the 
skin was 2 I per cent for Caucasian males and 0 7 per 
cent for colored males, the rate for the female Cau 
casian was i 6 per cent and the Negro was o 8 per 
cent Cancer of the skin constituted only 1 4 per cent 
of the Negro deaths from cancer in the United States 
dunng 1923 to 1927 In the total American popula- 
tion m 1927 this proportion was 2 8 per cent Thus 
there is a marked difference in favor of the Negro in 
cancer of the skin which is deserving of consideration 
In Detroit for the year 1930 the Caucasian rate for 
cancer was 7; 6 and the Negro 38 3 (34) 

The relatively high incidence of arthritis in women 
who have uterine fibromyomas is no doubt of some 
importance Since the etiology of the uterine fibro 
myomas and arthritis are both unknown, speculation 
IS useless The same may be said for hypertension It 
will be noted that 105 (29%) of the 362 patients who 
had the blood pressure recorded had systolic readings 
ranging from 140 to 270 mm Hg, and the average age 
of this group was 45 years Approximately one third 
of the series, therefore, have either a mild or severe 
hypertension Of course these patients are in the age 
level at which hypertension is apt to occur, but this 
does not detract front the fact that there is a sizable 
number who have this condition 
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SUMMARY 

. A series of 410 uterine fibromyomas associated with 
other clinical conditions is reported in Caucasian 
women. The average age in the series was 42 years. 

Two hundred and sixty 'eight (65%) had a hy- 
sterectomy. Sixty-seven (18%) had radium therapy. 
Two hundred and fifty -three (63%) had goiter. One 
hundred and twenty-nine (37%) were subject to 
migraine headaches. One hundred and sixteen (28%) 
had some form of arthritis, the majority of cases being 
classified as osteoarthritis or hypertrophic arthritis. 

Sixty (22%) of the 268 hysterectomized cases had 
cholelithiasis. 

Three hundred and fifteen (75%) had one or more 
members of the immediate family who were 72 inches 
or more in height. 

One hundred and five (29%) of 362 patients whose 
blood pressure was recorded had systolic readings 
from 140 to 270 mm. Hg. The average age of this 
group was 45 years. 

Attention was called to the fact that uterine fibro- 
myomas are more common in Negro women. On the 
basis of a high incidence of adenomatous goiter in 
Caucasian women with fibromyomas, as shown in 
this series, Negro women should show a much greater 
incidence of goiter. Such is not the case and a racial 
tsingularity was invoked to explain the difference. 
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T hat glycogen is present in the epithchal cells 
of the vagina has been recognized for years, 
but factors responsible for quantitative 
changes in glycogen have not been investigated m de^ 
tail In the past such studies required a complicated 
staining technic Since the introduction of the iodine 
vapor method by Mack (i) this obstacle has been 
overcome and future studies should be easier and may 
reveal valuable information concerning the physiology 
of the female generative tract 

The presence of glycogen in the vaginal cells of 
newborn infants and sexually mature women, with a 
decrease or complete absence during childhood and 
the postmenopausal period suggests that the estro 
genic hormone plays a part in its deposition This as' 
sumption IS corroborated by the appearance of glyco 
gen coincidental with the increase in comihcation in 
the vagina of children undergoing estrogenic treat' 
ment for gonorrheal vulvovaginitis (2) and during 
substitutional therapy in menopausal women The 
studies of McLaren (3) on postmenopausal women, 
however, show that the age limits within which 
glycogen has been assumed to be absent are too 
sharply drawn He was able to demonstrate small 
amounts in all sections of the vaginal wall examined 
regardless of the time which had passed since cessa' 
tion of menstrual periods 

Because our knowledge regarding factors response 
ble for glycogen mobilization in the vaginal mucosa is 
so meager this study was undertaken to provide in' 
formation concerning the effects of an abnormally high 
carbohydrate diet upon the glycogen content of the 
vagina as shown by vaginal smears stained specihcally 
for that substance 

METHOD OP STUDY 

A group of 1 4 postmenopausal women was selected 
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from the patients of the Ypsilanti State Hospital 
The youngest subject was 64 years of age and the 
oldest 86. The selection was made from a larger po' 
tcntial group and these particular individuals were 
chosen because all demonstrated definite atrophic 
changes in the genitalia and none had any demonstra' 
ble physical or gynecological abnormality which 
might have influenced the results All of the patients 
were ambulatory and on the general hospital diet 
Vaginal smears were taken twice weekly and 
stained for glycogen by the iodine vapor method The 
glycogen content of the cells as demonstrated in this 
manner was compared at intervals with Best carmine 
stains on identical spreads Shorr stains for cell type 
were made prior to and during treatment 
The glycogen smears were graded from + to 
+ + + +, the gradation being pnmanly on the 
basis of the number of glycogen'containing cells The 
smears were read in the following manner 

+, only an occasional glycogen containing cell 
+ 4 -, less than one third of the cells contained glycogen 
+++, from one third to two thirds of the cells contained 
glycogen 

+-i- 4 -+, more than two thirds of the cells contained glyco 
gen 

The Shorr stains were graded according to the 
degree of comification of the cells Those definitely 
unstimulated were read as atrophic The various de' 
grees of comification were recorded as early, moder' 
ate, advanced or complete 

After an initial period of three weeks of observation 
without treatment the patients were divided arbi' 
tranly into three groups During the remainder of the 
study the 5 patients in Croup I were given 200 gm 
of carbohydrate daily in excess of the general diet 
After three weeks on the added glucose each was 
given I mg of diethylstilbestrol daily for 12 days ^ 
Those in Group II (5 patients) were given no added 
carbohydrate but took diethylstilbestrol in the same 
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manner and at the same time as those in Group I. The 
4 patients in Group III were given 200 gm. of carbo- 
hydrate daily during the period of investigation but 
no estrogenic substance. The glucose was given in 
the form of clear hard candy and all of the subjects 
were kept under careful observation to insure their 
consuming the total amount of added glucose as well 
as the normal daily diet. 

RESULTS 

Glycogen content of the vaginal cells before treatment. 
Glycogen was found in the smears of every patient 


Table i. Pretreatment vaginal smear examinations 


Patient 

Age, 

Years 

Average Glycogen 


for j Weeks 
Before T reatment 

Cell Type 


I 

66 

++ 

Atrophic 

7 

79 

+++ 

Early 

10 

68 

+++ 

Early 

ri 

64 

+ + 

Atrophic 

16 

86 

+++ 

Moderate 

a 

80 

++ 

Atrophic 

3 

73 

++ 

Early 

6 

77 

-f-f 

Early 

8 

84 

H — t”l- 

Atrophic 

la 

75 

+ 4 - k • 

Early 

4 

67 

++ 

Early 

. 5 

70 

+ 

Atrophic 

1. 11 

73 

+++ 

Atrophic 

, / 15 

71 

+ 

Atrophic 


despite the fact that all showed definite atrophic 
changes in the genitalia and all were at least 12 years 
postmenopausal. While in some instances the amount 
of glycogen was small the smears from several un- 
treated patients were read consistently as 
(table i). During the initial 3-week period of study 
without treatment little change was noted in the 
glycogen content. A comparison of the glycogen 
content and cell type (table i) shows that in almost 
every instance in which the smears were graded as 
atrophic there were only small amounts of glycogen 
while in those in which there was more comification 


the glycogen was deposited in a greater concentration. 
It is of interest that patient 16 who was 86 years of 
age consistently showed a moderately advanced stage 
of comification of the vaginal mucosa and glycogen 
in about half of the smeared cells. 

Glycogen response to the administration of cat' 
bohydrate. Nine patients (Group I and III) were 
given extra carbohydrate. In table 2 is tabulated the 
glycogen content of the vaginal cells during the 3- 
week period of carbohydrate administration as com- 
pared with the pretreatment smears. No increase in 
glycogen was noted except in patient 15 in whom 
there was a change from + to + + during the first 
week of glucose administration. The actual increase 
in the amount of the substance as observed in the 
smears, however, was very slight. No change in the 
cell type could be detected in the stained smears. 

Glycogen response to the administration of di- 
ethylstilbestrol. In table 3 is shown a comparison of the 
response of the vaginal cells in Groups I and II to 
stimulation with diethylstilbestrol. In both groups 
there was a definite increase in glycogen content ap- 
parent within one week. The increase was noted as 
a greater concentration in the individual cells and an 
increase in the number of glycogen-containing cells. 
No differences in rapidity of response or in total 
quantity of glycogen deposited could be detected 
between the two groups although the subjects in 
Group 1 continued to take the added glucose. 

The response as evaluated by increase in cornifica- 
tion of the cells likewise was not altered by the 
previous administration of carbohydrate. In both 
groups it was noted that an increase in the amount of 
glycogen could be observed before there was much 
alteration in cell type and also that a change to an 
advanced stage of comification did not necessarily 
accompany a heavy glycogen infiltration (tabic 3, 
patients i, 13, 2). 

Three patients (r, ro, r6) had withdrawal bleeding 
following the administration of diethylstilbestrol. 
The flow was scant in amount, began two days after 
the drug was stopped and lasted two days. 


Table 2. Glycogen content during carbohydrate administration 


Patient 


7 

10 

13 

16 

4 

5 

It 

15 


Average Pretreatment 
Glycogen Content 
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+++ 

++ 

++ 

-f++ 
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Glycogen Content During j Weeks of Treatment with 200 Grams of Excess 

Carbohydrate Daily 
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Table 3 Glycogen content akd cell type during diethylstildestrol therapy 


Patient 

No Diethylstilbestrol 


Diethylstilbestrol, 

1 milligram Daily 


Group I 

4 Days 

Total, 4 milligrams 

8 Days 

Total, 8 milligrams 

12 Days 

Total 12 milligrams 

Glycogen 

Cell type 

Glycogen 

Cell type 

Glycogen 

Cell type 

Glycogen 

Cell type 


++ 

Atrophic 


Atrophic 

++ 

Atrophic I 

+++ 

Early 


+++ 

Atrophic 

++ 

Early 

++++ 

Moderate | 

++++ 

! Advanced 


+++ 

Early 

+++ 

Early 

+++ 

Moderate 1 

++++ 

Advanced 


++-+++ 

Early 

+++ 

Early 

+++ 

Early 

++++ 

Earl> 

:6 

+++ 

Moderate 

+++ 

Moderate , 

++++ 

Advanced 1 

++++ 

Advanced 

Group U 

1 

Early 


Early 

1 

++ 

Early 

++++ 

Early 



Early 


Moderate 

++ 

Advanced 

+++ 

Advanced 

6 

++ 

Early 


Moderate 


Moderate 

++++ 

Advanced 

8 

+++- 

Atrophic 

+++ 

Early 

++++ 

Advanced 

++++ 

Advanced 

la 

+++ 

Early 

++ 

Early 

++++ 

Moderate 

++++ 

Moderate 


SUMMARY 

The ingestion of glucose by the normal human 
being results in a temporary rise in blood sugar which 
IS followed by an increase in liver and muscle glycogen 
and possible glycosuria (4) This occurs regardless of 
the age of the individual and is the result of the pro 
tective body mechanism by which the blood sugar 
level IS stabilized 

Variations in glycogen content of epithelial cells of 
the vagina appear to reflect the level of the estrogenic 
hormone in the body rather than the amount of carbo 
hydrate available to the cells If this supposition is 
correct the vaginal cells during childhood and old age, 
when the estnn production is at a minimum, should 
be devoid of glycogen This study of the glycogen 
content as seen in vaginal smears from a group of 
women well past the menopause shows that small 
amounts of glycogen are present in all cases regardless 
of the age and degree of atrophic change in the tissues 
This may be interpreted as indicating the presence 
of small amounts of estnn or else that estnn is not 
entirely responsible for the control of glycogen dep 
osition in the vaginal epityelium 

An increase m the carbohydrate intake to a point 
well above average produced no noticeable change m 
the concentration of glycogen A comparison of re 
sponse to the administration of diethylstilbestrol in 
patients being given extra carbohydrate and m those 
on a normal diet revealed no change either m the 
rapidity with which the glycogen was laid down in 
the cells or in the total amount deposited during the 
test period 


The accuracy of the iodine vapor method for stain' 
ing glycogen was checked by a comparison with 
identical slides stained by the Best carmine procedure 
The amount of the material stained by the two 
methods was quantitatively comparable 

CONCLUSIONS 

1 The results of a study of glycogen mobilization 
in the vaginal mucosa of postmenopausal women arc 
presented here 

2 Glycogen was demonstrated m the vaginal 
smear of every pitient regardless of her age 

3 The administration of excessive amounts of 
carbohydrate resulted m no change m the glycogen 
content of the vaginal cells 

4 Diethylstilbestrol, i mg daily for 12 days, pro 
duced a deflnite increase in the amount of glycogen 
in all cases No difference in response to the estro 
gcnic substance was noted in patients on an ab 
normally high carbohydrate diet as compared with 
those whose sugar intake was normal 

5 The iodine vapor method of staining for glyco' 
gen is simple, inexpensive, and accurate 
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Dermovascuiar Changes during 
the Menstrual Cycle: Failure to 
Find a Cyclic Variation in Con- 
tractile or Dilating Capacity of 
Capillaries of the Skin' 

{Cyclic Vascular Ctangesl 

S. R. M. Reynolds, Ph.D.^ and 
Joseph R. di Palma, M.D. 

Prom the Department of Physiology 
and Medicine, Long Island College of 
Medicine, Brooklyn, Pfew Tor\ 


A n effort was made to learn if a cyclic varia' 
tion in the condition of the smallest blood 
vessels of the skin occurs from one menstrual 
period to the next. A number of correlations be- 
tween somatic, functional states and menstruation 
have been claimed, a few demonstrated and others 
denied (i, 2, 3). By utilizing a new method for evalu- 
ating the threshold of contractile excitability of the 
lipallest blood vessels of human skin in response to 
graded mechanical stimulation (4, 5) it was possible 
to learn if ‘premenstrual tension’ or premenstrual in- 
crease in body weight was correlated with a change 
in the functional capabilities of the smallest cutane- 
ous blood vessels. In addition, data were obtained on 
the vasodilating capacity of these blood vessels by a 
method likewise recently developed. This second 
method grades the response of reactive hyperemia to 
a controlled pressure device for producing local cir- 
culatory stasis (5, 6 ). Briefly, the data from both series 
of tests failed to show any consistent variation in 
dermovascuiar responsiveness (contractility or vaso- 
dilating capacity) during the menstrual cycle. 

Six women medical students and one research as- 
sistant, all in good health, and between 22 and 2,8 
years of age were studied during a total of twenty- 
four menstrual cycles. The length of the cycles, and 
the number during which any individual was exam- 
ined, are shown in figure i. Strength-duration curves 
of capillary contractility were obtained 66 times in 
all. Data on reactive hyperemia were obtained more 
than one hundred and fifty times. The results may be 
summarized as follows. 
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Tests for vasodilating capacity (reactive hyperemia). 
The data from these women were obtained on the 
skin of the forearm from November, 1940 to June, 
1941. At the same time, data were obtained on a 
group of 100 men of about equal ages. The two sets of 
data were wholly super-imposable, and showed a 
characteristic seasonal variation which has been re- 
ported in detail elsewhere (6). There was never any 
evidence that the threshold for reactive hyperemia 
varied with the menstrual cycle, even when observa- 
tions were made a day, or a few hours before the 
onset of menstruation, nor was there any characteris- 
tic change during the period of blood flow, or near 
the middle of any of the cycles studied. Observations 
were made, for the most part, at weekly intervals, but 
at times which were thought might have been crucial 
in the menstrual cycle, observations were frequently 
made twice or three times weekly. 

Tests for capillary contractility. Fewer data have 
been obtained with respect to these data than with 
the former. Sixty-six curves were obtained on the 
inner aspect of the forearm; in at least six menstrual 
cycles, curves of dermovascuiar excitability were ob- 
tained four to seven times. With respect to the rest, 
the days of the cycle on which the data were ob- 
tained was carefully kept; a written record of the 
length of each cycle was also kept. 

In order to bring the data together, the days of a 
cycle were expressed as a percentage of the whole 
cycle. By the device shown in figure i, the separate 
coeflBcients of excitability [reciprocal of the products 
of the rheobase- and the chronaxie, in a strength- 
duration curve (7)], are correlated with the relative 
times in the several cycles when the curves were ob- 
tained. Clearly, there is no clean-cut correlation N' 
tween the contractile excitability of the blood vessels 
and the menstrual cycle. That it would have b-ec^ 
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Fig. I. Data showing lack op correlation between cocfBcicnt of excitation for capillary 
constriction m the skin in response to graded mechanical stimulation and the time in the men' 
strual cycle. {Stippled areas, period of menstruation represented as of 4 days' duration.) 

Use of the nomogram a) Find m the lower graph the figure for the day of the menstrual 
cycle on --«••• • ’'f ’ *. ' * 

that cycl ■ * ■ ■ ■ • • • • . . . . jnrj, 

sponging ’ ' ' ' ' « An 

observation made on day 16 (read at bottom) of a cycle 32 days in length (read at right) is at 
the 50% point (read at top) of the cycle. B) Day 16 of a 24'day cycle is 66% of the cycle. Simn 
larly for any other day, or fraction of a day. if one chooses to read that closely. 


detected if it existed is shown by the fact that other'" 
physiological and clinical conditions do affect the 
vascular excitability in characteristic ways (4, 5, 7). 

CONCLUSION 

Somatic physiological changes which occur during 
a menstrual cycle do not involve, or depend upon, 
cyclic alterations in dermovascular irritability, as 
measured by the ease with which capillary constric' 
tion may be elicited, or capillary dilation affected. 
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Dermovascular Actions of Cer- 
tain Steroid Hormones in Cas- 
trate, Eunuchoid and Normal 
Men^ 
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A mong the effects on somatic tissues of estro' 
genic and androgenic hormones, those in' 
volving the cutaneous blood vessels are 
particularly noteworthy. The evidence for this state- 
ment is both experimental and clinical. Clinically, 
both types of hormones have served to provide relief 
from flushes resulting from gonadal insufficiency. In 
this regard the actions are in part indirect, involving 
the central nervous system, and in part directly upon 
the blood vessels themselves (i, a, 3). 

From the experimental standpoint, androgenic sub- 
stances have been shown to alter both the amount of 
blood in the cutaneous vessels, and the ratio of oxy- 
genated to reduced hemoglobin (4). In general, the 
quantity of oxyhemoglobin increases relative to the 
amount of reduced hemoglobin, following injection of' 
testosterone propionate into castrate and eunuchoid 
men. As for estrogens, these have been found to dilate 
the smallest blood vessels of the rabbit’s ear {5) and 
to increase the amount of acetylcholine, a potent 
vasodilator, in certain tissues such as the uterus of the 
rabbit (i, 6), and the nasal mucosa of rabbits and cats 

(7). 

The above mentioned effects would seem to be, at 
least in part, reflections of changes in the condition of 
the smallest blood vessels. The experiments reported 
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fDerino-vasciilar Change] 


in this paper are attempts to determine directly the 
character and extent of changes in the cutaneous 
blood vessels following administration of certain ster- 
oids to castrate, eunuchoid, and normal men. 

METHODS AND PROCEDURES 

The present studies are based primarily upon two 
new methods for testing the sensitivity of the small- 
est cutaneous blood vessels to graded stimulation. 
One method, already employed in measuring the ir- 
ritability (vasoconstriction) of blood vessels in nor- 
mal subjects (8), tests the sensitivity of cutaneous 
blood vessels to various intensities of mechanical 
stimulation. The intensity of stimulation can be ac- 
curately controlled and varied at will with regard to 
either the rate or the force of application. 

The second method rests upon a quantitative meas- 
ure of the time required for a period of local ischemia 
to elicit a given degree of reactive hyperemia. This re- 
sponse is the result of the production within the tis- 
sues of vasodilating substances. The norma! range of 
individual and seasonal values (9) offers a basis for 
comparison with the vascular actions of the steroid 
hormones. Details of the routine in these and in the 
other tests employed are as follows. 

Each subject came to the laboratory in the early after- 
noon. After a period of relative quiet, observations were 
begun. First, the threshold time for production of a given 
degree of reactive hyperemia was measured , 

This was followed by determination of the inten- 
sity-duration curve for the excitation of capillary contne- 
tility. This consists of measuring on the inner aspect 0. 
the forearm the minimal weight necessary- at any given rate 
of application to evoke a h'ght line of erythema along m- 
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path followed by the automatically'dnvcn contact point 
The line of erythema appears in the center of an area of 
pallor (vasoconstriction) This threshold response, which 
may be determined to withm 20 gm or less m a total of 
from 200 to 1,000 gm compnses the first two steps of the 
‘triple response' (10) 

TTie next measure was of the effect of circulatory stasis 
on the above described threshold to mechanical stroking 
The procedure was designed to gauge the sensitivity of 
the contractile elements of the blood vessels to depnva^ 
tion of oxygen, this method has been accorded extended 
study in an earher paper on other subjects (8) 

The third measurement was of changes m the skin 
temperature of the forehead, hands and lower leg These 
were made with the patient in recumbent and standing 
positions in order to gauge vasomotor adjustments to 
postural changes (cf 1 1) 

On the following morning the subject returned to the 
laboratory for repetition of the determinations of the 
previous day In addition, examination was made of the 
effect of lontophoretic passage into the skin of definite 
amounts of eserine sulfate A fresh solution was prepared 
in a concentration of o I mg percc of distilled water and 
applied on a saturated cotton pad around a brass electrode 
(diameter of i 9 cm ) which served as the anode The cut' 
rent was 22 $ volts at t milliampere The passage of the 
current continued 1 minute and in a few instances, for 
either 2 or 4 minutes The extent and development of the 
pattern of erythema at intervals of five minutes denoted 
the sensitivity of the cutaneous blood vessels to the dilat' 
xng action of eserine The procedure was employed in an 
attempt to ascertain whether or not the hormones ren' 
dered the blood vessels more susceptible to a drug which 
sensiti:«s the tissue to the action of acetylcholine 
Tests of capillary fragility by the suction method were 
also made according to the technique of Brewer (12) 
Immediately after completion of these procedures, the 
subject was prepared for injection of hormone He was 
seated comfortably with one finger m a plethysmograph 
scaled with care to allow return of venous blood from the 
digit A 50 gauge thermocouple junction of iron and con 
stantin leading to a Leeds and Northrop (Micromax) 
recording potentiometer, was used to obtain a continuous 
record of the nail bed temperature When the droplet m 
the plethysmograph oscillated about a constant level with 
each heart beat, the injection of hormone was made intra* 
muscularly in the contralateral upper arm Room tempera' 
ture and relative humidity were noted at intervals The 
effects of the injection upon finger volume and skin tern' 
perature were thus observed for from one half to a full 
hour The data were plotted together on single coordinate 
paper Upon completion of this procedure the tests em' 
ployed prior to administration of hormone were repeated 
With notation as to the respective times since the injcc' 
tion In some experiments, the more significant tests were 
repeated several times such as at 3 to 4, and 5 to 6 hours 
after the injection 

On the third day control readings were taken, the seC' 
ond injection given and the routine tests again repeated 

In contrast to the studies of castrate and eunudioid 
men, the normal subjects were tested only on separate, 
rather than consecutive days 


The subjects used in this study included two cas' 
trate and two eunuchoid men who had been employed 
m an earlier spcctrophotometnc study of cutaneous 
blood vessels and their response to androgens (4) 
Other subjects included a normal man of 37 years, 
who was observed repeatedly in investigations of the 
eff«:ts of estrogen (13) and another normal man 26 
years of age 

Tests were made before and after administrations 
of various hormones ^ a), testosterone propionate (20 
mg per injection) in 13 instances, twice in normal 
subjects, twice in eunuchoids and nine times m cas 
trates, b), dcsoxycorticosterone acetate (5 mg per 
injection) once m a normal subject and twice in two 
castrates, c), progesterone (5 mg. per injection) once 
each in normal and castrate subjects, d), estradiol 
monopropionatc (2 5 mg per injection) once m a not' 
mal subject (who had been observed upon receiving 
six such injections m the earlier study (13)), and twice 
in two castrates One cc of peanut oil was used as the 
vehicle for all of the honnones Control experiments 
included injections of this solvent alone twice into a 
normal subject and three times into two castrates. 
The type of material injected, 1 e , hormone or blank 
injection was not disclosed to the subjects Studies 
extended from December, 1940 to June, 1941 

RESULTS 

Findings in Untrected Costrate and Eunuch- 
Old Men That Did Not Differ Notably 
from Those m Normal Men 

The capacity of the blood vessels to dilate and cori' 
tract, as tested by local ischemia, was not unlike that 
in a large group of normal subjects The seasonal trend 
(cf 9) and ease with which reactive hyperemia is 
elicitable was in all four cases within the standard de' 
viation of a group of 100 normal individuals 

Susceptibility of the blood vessels to graded me 
chanical stimulation (white reaction) was within the 
normal range, the average of the Lassalle coefficient 
in castrates being 0 85 X io~^ and o 82 X 10"^ respec' 
tively (see below for a description of the Lassalle co' 
efficient of excitability) In the earlier study of 38 nor' 
mal men, the mean coefficient was o ys X 10“^ with a 
standard error of the mean of ±0 08 Thus the data 
for the two castrates fall outside the significant mean 
value for normal subjects, but in view of the paucity 
of data and the fact that they are obtained from only 
two subjects, the conclusion is not warranted that the 
smallest cutaneous vessels of male castrates are more 
exatablc than those of normal individuals 

In one respect, however, the susceptibility of the 


* The testosterone propionate (Perandren), desoxycorticoster 
one acetate (Percorten) and progesterone (Lutocydin) were fur/ 
nished by the Ciba Pharmaceutical Products, Inc , Summit, N J 
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blood vessels to stimulation differed in castrate sub- 
jects from those in normal men. Their variability in re- 
action and spontaneous’ instability are much greater 
than have been observed in any normal subject. Thus, 
in the normal man who has been studied most exten- 
sively, the coefficient of excitability has shown about 
a tenfold variation over a period of nine months, 
whereas the castrates have shown as much as a fifty- 
fold variation, within the space of three days. This 
variability could not be correlated with any particu- 
lar event or condition. 

The eunuchoid subjects had Lassalle coefficients of 
0.19 X 10““* and 0.29X10“'* respectively, and so ex- 


hibited lesser excitability of the blood vessels to me- 
chanical stimulation than did the castrate men. In 
spectrophotometric studies (4) various values in eu- 
nuchoid men differed from those in castrate subjects. 
The limited character of the data, since it involves 
only a few men, allows only the suggestion that these 
differences between eunuchoid and castrate subjects 
are real. 

Phenomena J^ot Affected by the Hormones 
Under the Conditions Employed 

Other of the tests gave results that were consist- 
ently negative or were unaffected in any consistent 
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Fig 1 Testosterone propionate causes a nECREASE m excitability op blood vessels in normal sub* 
JECTS This can be compared with figure 1 of castrate and eunuchoid subjects 


manner by injected hormones These included the ad- 
justment of skin temperature to postural change, the 
response of the cutaneous blood vessels to ischemia 
(reactive hyperemia test), the sensitivity to eserine, 
and the fragihty of the capillaries Thus it is clear that 
arteriolar tone and its adjustment to change in posi- 
tion of the body is unaffected, at least within the first 
few hours, by any of the hormones used Similarly, 
there is no altered susceptibility of the smallest cu- 
taneous blood vessels to vasodilating substances, 
either as produced autogenously from local ischemia 
or as afforded in the introduction of eserine by ionto- 
phoresis 

Changes Induced or Influenced by the 
Hormones as Employed 

Contractility of capillaries The contractile response 
of cutaneous vessels upon graded mechanical stimula- 
tion IS influenced by certain of the steroid hormones 
Testosterone propionate raises the threshold of con- 
tractile response to mechanical stimulation, not only 
in castrate and eunuchoid but also in normal men 
Exemplary changes are shown in figures i and 2 in 
which the logarithm-logarithm plotting of the inten- 
sity duration curves are given prior to each injection 
(marked control') and at selected times after adminis- 
tration of the hormone 'Vertical increases in the posi- 
tion of the curves after injection of the subjects show 
the minimal additional weight necessary at each speed 
of application in order to elicit a threshold response 
The coefficient of excitability (Lassalle coefficient = 

shows a similar relationship 
in the direction of decreased excitability In figure 3 


and in subsequent graphs m which this value is indi' 
cated, the coefficient has been calculated, and any 
change in response after the injection is estimated in 
terms of percentage of deviation from the control 
value of the coefficient of excitability (8). 

In general, these and other data show that during 
the first four hours following injection of testosterone 
propionate, there is a decrease in sensitivity (an in' 
creased threshold) for about four hours, but that by 
the sixth hour the excitability has returned to normal 
or greater than normal values, and so persists for as 
long as the measurements were continued (about aa 
hours after injection) 

As a point of correlation it is of interest to note in 
spectrophotometnc evaluation of cutaneous vascular 
changes in castrate and eunuchoid subjects, that be' 
ginning within one hour after injection of testosterone 
propionate, there is an increase in the amount of 
oxygenated hemoglobin in the dermal vessels “The 
action of male hormone began within one hour after 
injection, reaching a maximum effect in 2 to 3 
hours" (4) 

With injections of peanut oil alone, no regular 
change was observed in the excitability of the small 
est blood vessels In two tests of a normal subject, the 
oil was without measurable effect (fig 4) In cas' 
trates some of the readings gave essentially control 
values, but there were instances, in keeping with the 
general observation of variable dermovascular irrita- 
bibty in these subjects, when there was considerable 
deviation from the prc'injection level, in the direction 
of increased excitability of the blood vessels (fig 3). 
This erratic variability is in contrast to the con' 
sistent elevation of threshold (decrease in excitability) 
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Fig. 3. Comparison of effects in the same individuals of testosterone propionate Qeft chart) and of 
PEANUT OIL (right chart) on the excitability of dermal blood vessels in normal, eunuchoid and cas- 
trate MEN. In the second chart, coefficients of excitability, calculated from the data of the intensity-dura- 
tion curve observed m each man (see text), are compared in terms of percentage deviation from the control 
coefficient or excitability, which is the value observed prior to treatment with hormone. 


observed following administration of testosterone 
(fig. I, 2), and to the opposite effect of estradiol pro- 
pionate, as described below. 



Fig. 4. Effect op injections of peanut oil. 
These exerted little influence on the intensity- 
duration curve of blood-vessel excitability in a nor- 
mal man. In figure 3 is shown the variabiUty in re- 
sponse of castrate men to mechanical stimuh, a 
variability not pronounced in the normal men un- 
der study. 


The effect of the estradiol propionate is shown in 
figure 5. Whereas its influence as revealed in the 
logarithm-logarithm plotting was somewhat variable, 
the effect of the hormone as evaluated by the coeffi- 
cient of excitability was consistent, namely an in- 
creased sensitivity of the blood vessels even in the 
normal subject whose vessels were unaffected by the 
injection of oil alone.'' 

With desoxycorticosterone acetate, however, no 
regular variation is seen in either manner of analysis 
of the data. This is shown in figure 6 in which the 
intensity-duration curve in C.S. was elevated mark- 
edly after one hour, whereas in C.S. and S.R. they 
were raised only slightly and the coefEdents of c.v- 
citability were even decreased at the end of one hour. 

The effect of progesterone, in the two cases in 
which it was used, was quite similar in both normal 

^ The apparent paradox of little, or no change, in the effect of 
estrogen when the data are plotted on the double logarithm paper 
but of regular change in the coefficient of excitability, lies in the 
fact that the coordinate plotting focuses attention upon the in- 
tensity parameter of the strength-duration cun-e through the 
region of inflection whereas the Lassalle coefficient encompasses 
the intensity parameter (rheobase) at one extreme of the curve 
and the time parameter at the other (chronaxie). Thus, the rliOT- 
base may become elevated, and so the intensity elevated in the 
logarithm-logarithm plotting, and the chronaxie shortened, as in 
the case with estrogens. In such a case, the coefficient may clunge 
in one direction and the graph show no change, or even an op^ 
site one. Since both methods of treatment arc wholly empirical (s; 
one feels doubly reassured when both vary' in the same direct:'^, 
as with testosterone propionate, although the effect of a 
probably may be estimated when (as v.-ith estrogen) the ' 
with one method of evaluation are consistent, and not wnolly c -- 
set or contravened by the other. 
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and castrate men. Within the first hour the curves of 
threshold responsiveness were elevated and the co- 
efficient of excitability was lower (fig. 7). By the 
fourth hour the values of the coefficient were in the 


fied compound); estradiol propionate 
apparently served to increase the ex^ 
citability of the vessels; dcsoxycorti' 
costcronc acetate to be without a reg' 



- V „ . . ;6C appear 

• • when an' 
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the control curve occupied the lowest position ever obtained on any subject, as seen in companson with control curves 
on the same subject at other times (fig 1 , 6). A footnote is appended to the text concerning fluctuations in blood vessel cx' 
citability m castrate subjects. 
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ADMINISTRATION OF DESOXYCORTICOSTERONE ACETATE TO ONE NORXIAL AND TWO CASTRATE 

MEN. The substance exerted no regular influence on the threshold (left and center charts of intensity^duration 
curves in logarithm'loganthm plotting) or coefficient (right chart) of excitability. 


reverse direction, indicating increased sensitivity of 
the blood vessels to mechanical stimulation. 

All in all, therefore, testosterone 
propionate served to dimmish capiU 
lary excitability (Luring the first four 
hours; progesterone to dimmish the 
sensitivity, but more transiently (per- 
haps related to the use of an uncsteri- 


ular or well-defined action m cither 
direction . 

Susceptibility of blood vessels to ischemia. The sen- 
sitivity of the dermal blood vessels to ischemia was 
not observed to change in the two normal subjects 
with any of the hormones used, but underwent 
change in men with testicular insufficiency upon use 
of 3 of the steroid substances employed. In castrate 
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and eunuchoid subjects the threshold to mechanical 
stimulation upon circulatory stasis was altered as fob 
lows. In 6 of 9 tests m castrates and 2 of 4 tests in 
eunuchoid subjects, the threshold was raised, that is, 
the vessels were less excitable by testosterone pro- 
pionate; with desoxycorticosterone acetate it was 
elevated a or 3 times in castrate subjects; with pro- 
gesterone It was raised in a single test in a castrate 
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the dermovascular actions of estradiol propionate and 
testosterone propionate, although it must he rcco^'. 
nized that the latter compound was employed in 
quantities eight times greater by weight than tint 
of the estradiol propionate. Use of these larger quan 
titles IS m keeping with the employment of clinically 
effective doses. In the present observations the in 
crease in finger volume following administration of 



Fig 7 Administration OF PROGESTERONE TO A NORMAL AND TO A CASTRATE MAN This was followed within 
an hour by an increased threshold of excitability (left and center charts of intensity-duration curves with logarithm' 
logarithm plotting) and lower coefficients of excitability (right chart) 


man. Estrogen had no measurable effect on blood 
vessel excitability following stasis m normal or hypo- 
gonadal individuals. These results signify, therefore, 
that the responses of the smallest blood vessels of the 
skin in castrate and eunuchoid subjects are affected 
by these hormones, testosterone propionate in par- 
ticular rendering the vessels less susceptible to oxy- 
gen-lack, resulting from circulatory stasis. 

Finger volume. Testosterone propionate gave rise 
in several instances to significant increases in the 
finger volume of castrate men. This was observed in 
3 of 4 tests, with changes in volume ranging from 
0.72 to 4 9 per cent. These values compare in mag- 
nitude with those which follow injections of estro- 
gens in normal men and in menopausal women. 

No effect on finger volume was observed with the 
use of estradiol propionate, progesterone or desoxy- 
corticosterone acetate; this in marked contrast to the 
appreciable increase in volume induced by estrogen 
in normal men (13) and menopausal women (2). 
Estradiol propionate as well as desoxycorticosterone 
acetate, progesterone, and peanut oil were without 
effect in all tests in eunuchoid and castrate subjects. 
The oil vehicle either with or without testosterone 
propionate exerted no appreciable effect in the normal 
subject. 

There appear to be important differences between 


testosterone propionate was accompanied in some 
instances by an appreciable elevation of skin tempera- 
ture. This IS the result of an increase in the rate of 
blood flow through the skin, and is in part presum- 
ably a reflection of relaxed tone in the dermal ves- 
sels, probably of the arterioles With estrogen, how- 
ever, the cases observed in a previous study (13) had 
an increase in finger volume unaccompanied by a 
change of skin temperature. When such a response to 
estrogen occurs, therefore, it may be the result of in- 
crease in fluid outside of the blood vessels (14) or of 
dilatation of the smallest vessels beyond the terminal 
arterioles. This latter possibility is supported by 
direct observation of the dilating effect of estrogen 
upon the blood vessels of the ear to castrated rabbits 
(5). Unpublished data (Edwards and co-workers) ob- 
tained by spectrophotometric study show, moreover, 
that injection of estradiol propionate (2.5 mg ) into 
two castrate men failed to give the large increase in 
the quantity of hemoglobin and shift to oxyhemo- 
globin observed upon injection of these same m:n 
with testosterone propionate (20 mg.). Thus there 
appear to be fundamentally different vascular actions 
of androgens and estrogens, differences that are 
demonstrable with respect to their sites of action, the 
nature of gonadal insufficiency at the time 
tion, and the effects on the susceptibility of th: 
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smallest blood vessels to trauma and circulatory sta' 

SIS 

niscussiON 

Little need be said regarding the results of this 
study, recapitulated in table i Of all the data, there 
IS one prominent feature which should be of most 
general interest It pertains to three related facts a) 
In hypogonadal men, especially castrates, great in' 
stability of the cutaneous vessels is encountered This 
IS so clinically, and we have found this to he associ- 


In conclusion, one further correlation may be made 
Only estradiol of the steroids tested, failed to affect 
the excitabihty of the smallest blood vessels m the 
slun dunng local anoxia One naturally asks how it 
differs from the others, stereochemically, or con- 
versely, what the other three steroids have in com- 
mon, in this respect One common feature which 
these three molecules with similar actions possess is 
that they are alpha, beta unsaturated ketones, with 
the carbonyl group in position 3 and the alpha carbon 
at h* The fact that testosterone was so much more 


Table i Test? ot dexmovascular, Acno'^s op steroid hormones 



Vasodilation of j 

Vasoconstriction of Vessels 

Fragility 

of 

Capillaries, 

(suction) 

Finger 
Volume 
Change After 
Injection 
(ptethysmo- 
graph) 

Susceptibility 

Types 

of 

Subjects 

Hormone 

Used 



Excitability, 

(capillary 

constric- 

tion) 

Arteriolar 
adjustments, 
(with change 
in posture) 

ol C’apil' 

Reactive 
' hyperemia 

Esenne by 
lontopho 
rcsis 

lanes to 
Lack of 
Oxygen 

Testosterone 

0 

0 

_ 

0 

0 

+ 

_ 

Castrate 

propionate 

0 

0 


0 

0 

i 

— 

1 Eunuchoid 

0 

0 

- 

0 

0 

0 

0 

Normal 

Progesterone 

0 

0 

__ 

1 ® 

0 

1 ° 

— 

Castrate 

0 

0 

- 

0 

° 1 

1 0 

^ i 

Normal 

Estcidval 

0 ^ 

0 ^ 

-V ' 

0 ! 

0 


0 1 

Castrate 

propionate 

0 

0 

+ 

0 

0 

-t- 

0 

Normal 

Dcsoxycoc 

0 

0 

0 

0 

0 

-L 

_ 

Castrate 

ticosterone 

acetate 

0 

0 

0 

0 

0 

0 

0 

Normal 

Peanut oil 

0 

0 

0 — h 

0 

0 

0 

0 

Castrate 

i 

° 1 


0 

0 

0 

0 

0 

Normal 


ated with transient and extensive increases in ex' 
citability to direct mechanical stimulation b) A 
result of androgen administration is to increase the 
amount of oxyhemoglobin in the cutaneous blood 
vessels of hypogonadal men, especially castrates c) 
And the smallest blood vessels in the skin of hypO' 
gonadal men arc less excitable to mechanical stimuli 
during local anoxia after injection of androgen than 
before, this was the case with three of the four ster^ 
Olds employed (all but estradiol) The inferences to 
be derived from this association of facts are several 
They suggest that the primary deficiency in hypo- 
gonadal men stems from the fact that the smallest 
blood vessels are denied an optimal complement of 
oxygen, m the form of oxyhemoglobin, they manifest 
this lack by vasomotor instability and ready suscepti 
mlity to further oxygen lack By analogy, therefore, 
the dermovascular action of androgens (and related 
substances) may mean that alleviation of vasomotor 
instability in hypogonadal males depends largely, if 
not primarily, upon augmentation of the available 
Estrogen lacks this particular pharma- 
c ynamic action which androgens clearly possess in 
hypogonadal men 


eflPective than the other substances in the present ex- 
penments may best be explained on the grounds that 
It was used in much higher dosage than were pro- 
gesterone and desoxycorticosterone acetate 

Tlie intriguing question remains for future inves- 
tigation, therefore, as to why this particular chemical 
moiety in ring I of a steroid substance evokes this spe-* 
cifically demonstrable action 

SUMMARY 

Upon two castrates, two eunuchoid and two nor- 
mal men repeated measurements were made of a 
number of cutaneous vascular and vasomotor adjust- 
ments following single injections of certain steroid 
hormones, and of the peanut oil vehicle alone The 
hormones employed were testosterone propionate, es- 
tradiol propionate, progesterone, and desoxycorti- 
costerone acetate 

Some of the tests reflected no difference between 
normal and hypogonadal men These tests included 
<i), the contractile response of the blood vessels upon 
graded chemical stimulation of the integument, b), 
the vasomotor adjustment of dermal blood vessels to 
postural changes, c). the ease with which reactive 
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hyperemia was induced by local ischemia; d), the ef- 
fects produced by eserine, as introduced by ion' 
tophoresis; and e), capillary fragility. In all of these 
respects the responses of dermal blood vessels of cas' 
trates and eunuchoids did not definitely exceed nor' 
mal limits. 

The excitability of the cutaneous blood vessels as 
measured by graded mechanical stimulation was far 
more variable in castrate than in normal men. The 
variations were characterized by the suddenness of 
their appearance and by their extensiveness. 

Two of the hormones rendered blood vessels less 
excitable in all subjects tested. Testosterone pro- 
pionate had the most marked effect which reached a 
maximum about the fourth hour following the injec- 
tion. Progesterone had a similar action, but less 
marked and more transient. Desoxycorticosterone 
acetate exerted no consistent influence. The excita- 
bility of the blood vessels in all subjects was in- 
creased slightly and in a transitory fashion by estra- 
diol propionate. A summary of these results is given 
in table i. 

In individuals with testicular insufficiency, more 
than in normal men, all of the steroids under trial, 
except estradiol propionate, increased the threshold 
of the susceptibility of blood vessels to deprivation 
of oxygen. The deprivation of oxygen was obtained 
by complete circulatory stasis from a ligature applied 
to the arm. 

Testosterone propionate caused a marked increase 
in the finger volume of castrate men. This action was 
not seen in the normal or in the eunuchoid men. Des- 
oxycorticosterone acetate, progesterone, and estra- 
diol propionate exerted no detected effects on finger 
volume in castrate or in eunuchoid individuals. Only 
estradiol propionate increased finger volume in the 
normal men. 

CONCLUSIONS 

Significant differences exist between the dermo- 
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vascular actions of estrogen and testosterone pro- 
pionate. Androgens and estrogens exert demonstra- 
bly different effects upon the blood vessels of the skin. 
The reactions, in part at least, apparently affect dif- 
ferent regions of the vascular tree, and depend also 
upon the degree of gonadal insufficiency at the time of 
injection. In castrated males, there are fluctuations in 
excitability of the smallest blood vessels of the skin 
which greatly exceed those found in normal subjects. 
These fluctuations not only exceed by a wide margin 
the relatively small changes in excitability noted in 
normal men, but are also characterized by suddenness 
of appearance and disappearance as well. Finally, cor- 
relations made with previous spectrophotometric 
studies (4) of blood in cutaneous vessels show the 
increase of hemoglobin in the skin after injection of 
testosterone to be coupled with transient vasodilata- 
tion and diminished excitability of the smallest blood 
vessels of the skin. 
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Clinical Use of Testosterone 
in the Male Climacteric 

|Testosteron.e Therapyl 
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Mark J. Markham, M.D. 


T he male climacteric presents one of the com' 
plex problems of aging Its etiology is confused 
and undetermined Its symptomatology is in- 
volved, tremendously varied, and rarely brought to 
the attention of the physician in all its diversity This 
latter fact is so, because of the very diversity of these 
symptoms and because of the apparent lack of rela- 
tionship between the various physiologic systems 
involved Treatment of this state is still in its earliest 
trial stage 

No deSnite set of criteria for determining the age 
limits of the climacteric state has been developed 
Limits range from Havelock Ellis’ description of the 
onset of the 'critical age' at 38, to any decade there- 
after Certainly, copulatory frequency is no criterion 
of the climacteric since Pearl’s data on such frequency 
indicated a high variability — 8 to 10 times as variable 
as data for body weight And although, accord 
ing to Engle (i), sex impotence is a concomitant of the 
aging process, the variability of this symptom is too 
great to permit its use as a sole criterion Moore (2) 
believes that old age as determined by the morphology 
of the prostate may be considered definite at sixty 
years However, only 4 of every 10 males showing 
such definite morphological changes of the prostate 
will show any signs of obstruction The signs and 
symptoms of prostatism per se, therefore, cannot serve 
as criteria in determining the presence of the male 
climactenc 

From a hormonal pomt of view, additional diffi 
culties present themselves No phenomenon equiva- 
lent to the female menopause can be demonstrated m 
the male There is no sharp decline in reproductive 
capacity within any one limited period Nor is there, 
at any given time, a marked increase in the excretion 
of gonadotropins such as is demonstrable in women 
The menopause is one of the many signs of the 
aging of the female genital organs Strictly speaking, 
the menopause means the final cessation of men- 
struation Before this takes place, irregularities in 
menstrual rhythm and a whole group of neurocircula- 
tory symptoms appear These symptoms plus added 
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psychic phenomena may persist for several years after 
complete cessation of menstruation The term climac- 
teric IS used to embrace not only the menopause, but 
the whole symptom complex occurring during this 
period 

It is in this sense that the term climacteric may be 
applied to the male — as a period m life In the same 
sense, although we cannot use impotence or the 
symptoms of prostatism or neurocirculatory disturb- 
ances individually as criteria for establishing the 
definite presence of endocrine imbalance, the related 
presence of all or some of these symptoms m a patient 
arc indicative that we may be dealing with the male 
climacteric 

The symptoms of the male climacteric can, there- 
fore, be grouped under four clinical headings fl), 
Neurocirculatory, b), psychosexual, c), genito urinary 
and d), miscellaneous The neurocirculatory symptoms 
include all those that may be observed in the female 
cbmactenc These are hot and cold flashes, excessive 
perspiration, palpitation, dizziness, tingling, head- 
aches and cardiac angina 

Clinically, it is rare to find the various anxiety 
states and other mental disturbances dissociated from 
the presence of decreased libido and partial or com- 
plete impotence For this reason, it would appear 
best to link these phenomena under one category — 
the psychosexual 

The genito urinary symptoms of frequency, noc- 
turia, dnbbbng, inability to start the urinary stream 
and occasional dysuria are almost invariably associated 
with changes m the prostate and seminal vesicles — 
particularly with benign prostatic hypertrophy 

Among the miscellaneous symptoms can be in- 
cluded muscular aches, fatigue not attributable to 
the cardiovascular and other systems and the ac- 
cumulation of lower-trunk fat (3) 

It has been estabUshed that the ovarian hormones 
are necessary to mamtam the female reproductive 
organs in good physiologic state In the female, estro- 
genic substances play an important part m maintain- 
ing the water balance and the vascularization of the 
genital tissues — factors which are of fundamental 
importance in the study of the causes of aging A 
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similar relationship exists between the testis and the 
male genital tissues. According to Engle, atrophy of 
the prostate and seminal vesicles occurs following 
castration in all mammals, including man. Senile in- 
volution or atrophy seems to depend on the complete 
absence of the testis hormone. This would offer no 
explanation for the preponderance of benign prostatic 
hypertrophy in the fifth and later decades. To explain 
this state, Zuckerman (4) and Laqueur (5) hav'e 
posited an imbalance between androgens and estro- 
gens — the decrease in androgen during the climac- 
teric enabling uninhibited estrogenic substances to 
produce prostatic hypertrophy. It is interesting to 
find in this connection that in 1936, Zuckerman (4) 
experimentally produced prostatic hypertrophy in 
monke3's by injecting estrogenic hormones. On the 
other hand. Lower, Engle and McCullagh (6) believe 
that the testis hormones have a fraction which de- 
creases the prostate size by inhibiting the pituitary'. 
During the climacteric, when there is a decrease in 
androgens, this inhibiting influence would disappear 
permitting the prostate to hypertrophy. This sub- 
stance was called ‘inhibin’ by these investigators. In 
any case, some relationship between the hormonal 
state in the climacteric and benign prostatic hyper- 
trophy does appear to exist. Working on this assump- 
tion, numerous investigators, including among others 
Zuckerman and Greene (7), Cary (8), Dix (9), 
Douglas (10), Bolend (ii), and Day (12), have been 
clinically able to relieve in varying degrees the symp- 
toms of prostatism by the use of testosterone pro- 
pionate. 

It was inevitable that, following successful replace- 
ment therapy in castrates, eunuchoids and youthful 
hypogonads, attempts should be made to treat the 
impotence associated with the male climacteric. Mc- 
Cullagh (13), Dunn (14), Hamilton (15) and Douglas 
(10) have reported the successful restoration of 
potency in the male climacteric by the use of testo- 
sterone propionate. Psychic disturbances and changes 
in the general physical state provide too confusing a 
complication to permit adequate evaluation of these 
results. Carmichael and Noonan (16), who treated 18 
impotent men with androgens and obtained good re- 
sults in 7 considered these good results as psycho- 
logical in origin. 

In the female, estrogenic substances have been 
found to give symptomatic relief of a wide variety of 
neurocirculatory symptoms occurring in and about 
the time of the female menopause. Reynolds and 
Forbes (17), working with estrogens in males have 
been able to produce definite dilatation of the skin 
vessels, establishing the vascular effect of these sub- 
stances. Using the hypotheses of Zuckerman (4) an 
Laqueur (,5) concerning androgen and estrogOT im- 
balance, at least a tentative explanation of the hot 


and cold flashes and e.xccssivc perspiration seen in the 
male climacteric can be offered. From a clinical point 
of view, however, Bonnell, Pritchett and Rardin (iS^ 
have attributed vasodilator)' properties to both 
estrogenic and androgenic hormones. These workers 
treated 23 patients having cardiac disease. Of the 
23, iS were men. Of these iS, 5 received androgens 
alone, ii were given estrogens and 2 received both 
androgens and estrogens. Complete relief was ob- 
tained in 4 of these men and good to excellent results 
in 13 of them. Fewer anginal attacks occurred and 
fatigue and dyspnea decreased. The results were es- 
sentially similar whether estrogens or androgens were 
used. Here too, whether we are dealing with the re- 
establishment of some endocrine balance, or direct 
substitution therapy, some relationship docs seem to 
exist between various neurocirculatory disturbances 
and the hormonal state preponderantly found in the 
climacteric. 

We feel convinced that there is an imbalance of in- 
ternal secretion in those men presenting various com- 
binations of the above described symptom groups. 
And, since we feel that this imbalance is analogous to 
that which is so successfully treated in women with 
estrogenic substances, we have selected the following 
eight cases and treated them with testosterone pro- 
pionate^ after being convinced that, in so far as the 
cardiovascular symptoms were concerned, there was 
no organic pathology present. The first of this scries 
of cases was carefully followed and treated both on 
the wards of the Bronx Hospital and in the Endocrine 
Clinic of the Bronx Hospital. Cases 2, 3, 4, 5 and 6 
were selected from the private practice of one of us 
(S.F.G.), and the last two cases were selected from 
the private practice of the other (M.J.M.). 


CASE REPORTS 

Case I. I.H., age 55 w'as admitted to the Bronx Hos- 
pital July 30, 1940, with complaints of attacks of pre- 
cordial pain of 6 years’ duration. His past history was 
negative except for tonsillectomy and appendectomy and 
a trace of sugar found in the urine in November, 1939- 
Six years prior to admission the patient began to develop 
recurrent, gripping, non-radiating precordial pain. These 
pains appeared at rest and without effort and had begun 
to occur more frequently in the 3 months prior to ad- 
mission to the hospital. On July 26, 4 days before ad- 
mission, the patient experienced a very severe attack 
lasting I hour. The pain was associated with dyspnea. 
In the next few days, repeated attacks of prccordial pain, 
radiating down the right arm and occasionally down tiR 
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.. Pirk of Roche-Organon, N'utJey, iN. }■ 



April, 1942 


TESTOSTERONE AND THE MALE CLIMACTERIC 




left arm occurred The patient complained of dyspnea 
with the slightest exertion The only other complaints 
were referable to the genitourinary tract There was 
frequency of unnation, 3 to 4 times during the day with 
no dysuna There was no impotence 
On admission, the patient looked obese and not acutely 
ill in appearance There was no dyspnea Lips showed a 
suggesting of cyanos's Pupils were equal and reactive 
The thyroid was not palpable The lungs were clear to 
percussion and auscultation Heart sounds were mufBed 
The point of maximum intensity was in the sixth inter' 
space in the midclavicular line No apical impulse or thnll 
was palpable He had regular sinus rhythm Blood preS' 
sure was 110/70 mm Hg The physical findings on cx' 
amination of the abdomen and extremities were negative 
Laboratory examination showed a negative urine with 
good concentration Blood chemistry revealed glucose 
104 7 mg per cent, urea 14 7 mg per cent, unc acid 3 5 
mg per cent, creatinine i 03 mg per cent Hemoglobin 
was 110 per cent, red blood cells 5,100,00a, white blood 
cells 10,400 with 65 per cent polymorphonuclear IcucO' 
cytes Sedimentation rate was increased An cicctro' 
cardiogram taken on the day after admission showed no 
evidence of myocardial disease Roentgenograms of the 
spine revealed a hypertrophic osteoarthritis of the cervical 
and dorsal spine Basal metabolic rate was minus 18 
The temperature of the patient was normal on admiS' 
Sion and persisted normal throughout his stay On admis- 
sion, he was placed on 1/150 gram of nitroglycerine for 
pain In spite of repeated use this failed to give any rebcf 
In view of the essentially negative clinical findings and 
the probablity that we were dealing with the climacteric 
period and its varied complications, the patient was 
placed on 25 mg of testosterone propionate, administered 
mtramuscularly every other day By the end of the seC' 
ond week he stated that he felt much improved and that 
he was able to walk around with very little pain and no 
shortness of breath 

Three weeks after his admission to the hospital, the 
patient was discharged improved and was referred to the 
Endocrine Clinic where injections of 25 mg of testos' 
terone propionate were continued 3 times a week A 
second electrocardiogram taken in the clinic showed no 
evidence of myocardial damage The patient contmued 
well on treatment, his only complaints being slight anginal 
pain At the end of 4 months of treatment, injections were 
reduced to twice weekly and one month later to once 
weekly He continued ambulatory and improved for an 
additional two months and then he began to complain 
of increased dizziness, weakness and precordial pain In 
order to determine the possible effect of a placebo on the 
patient, his injections were increased to twice weekly 
However, ampoules of sesame oil were substituted for 
testosterone propionate At the end of one month, be' 
cause of persistence of marked complaints, placebo treat' 
ment was increased to 3 times weekly Two weeks later 
e was complaining of marked weakness, dizziness, in' 
somnia and severe recurrent anginal pain His basal 
metabolic rate at this time was minus ii Therapy was 
now changed back to 25 mg of testosterone propionate, 
injected 3 times weekly At the end of one month he felt 


much stronger and complained much less of pain Treat' 
ment 3 times a week was continued for another month 
and a basal metabolic rate taken at this point was minus 
4 However, despite testosterone propionate, the patient 
begin to complain once more of chest pain, fatigue and 
dizziness All treatment was, therefore, discontinued and 
within 2 weeks he felt much worse than at the time of 
the stopping of treatment Once again, instead of return' 
ing to testosterone propionate, the patient was placed 
on sesame oil injected 3 times a week Although he 
thought he felt better after the first week of this placebo 
therapy, at the end of the second week he felt much worse. 
He complained of generahzed muscular pains, severe prc' 
cordial pressing and shortness of breath He was kept 
on sesame oil, but failed to show improvement Testos- 
terone propionate therapy twice a week was, therefore, 
resumed a third time and once again clinical improvement 
was observed with marked symptomatic relief This time, 
testosterone propionate therapy was maintained for two 
months and then discontinued Throughout the time the 
patient was under treatment, nocturia 2 to 3 times and 
frequency 4 to 5 times persisted unchanged At about 
the time when all treatment was discontinued, frequency 
and nocturia became more marked and dysuna associated 
with suprapubic pam developed Cystoscopy revealed 
hypertrophy of the prostate and a papilloma of the blad- 
der just behmd the left ureteral onfice Since fulguration 
of the papilloma, dysuna and suprapubic pain have disap- 
peared and there is nocturia one time The patient, m the 
meantime, is ambulatory and attending to his work 

Case 2 TS , 63 years of age, in whom a diagnosis of 
angina pectoris sine dolore had been made 20 years pre- 
viously, had weakness and precordial distress, but no 
definite pam At one time the electrocardiogram revealed 
myocardial damage Smee then, he has had five or six 
attacks of angina pectoris and has been confined to bed 
for periods of from several days to several weeks Follow- 
ing these seizures, repeated electrocardiograms were 
negative At the time he was selected for treatment, he 
complained of precordial pain on exertion (occasionally 
while at rest) He had hematuria on one occasion, prob- 
ably due to a ureteral calculus which was passed Labora- 
tory data were negative His blood pressure was 140/90 
to 150/90 mm Hg In July, 1939, while he still complained 
of general weakness and precordial pam, he was given 
testosterone propionate (3 injections a week, 25 mg per 
injection), for 10 weeks Following this he suffered a 
severe anginal attack and was bedridden for several weeks 
Treatment was then resumed For a period of 2 months 
he felt better, had no attacks, and was free from pam for 
the first tune in many years His blood pressure rose to 
175/90 Hg while under treatment When he suf- 
fered another attack, treatment was discontinued 

This patient has attacks as frequently as before ther- 
apy and has not responded to the treatment 

Case 3 A G , a 65 year old physician, had had typhoid 
and erysipelas many years ago Otherwise he had never 
been lU In July, 1930, he began to expenence precordial 
discomfort at tunes During that period his blood pres- 
sure, electrocardiogram, urme and other laboratory data 
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were negative. In 1957, after a'hea\^' meal, he felt a sud- 
den pressure in the precx>rdium, and felt vcrj’’ weak and 
dizzy. He given 1/100 grain of nitroglycerine and 
relieved. There u^as no further trouble for some time. 
Then symptoms typical of angina pectoris began to re- 
turn. At times he had arhythmia and extra systole. 
Nitroglycerine v^as used with good effect. At times 2. 
or 3 doses a day W’ere taken. He could not walk more 
than 200 or 300 feet without taking nitroglycerine. He 
was very irritable, suffered from anorexia and intermit- 
tent claudication, especially while in bed. He also com- 
plained of general muscular aches and pains. 

In 1939 he received several injections of testosterone 
propionate. After 3 injections the precordial pain became 
considerably less frequent and less severe. As treatment 
proceeded (2 injections a week), his bodily vigor in- 
creased and he could walk several blocks without any 
discomfort. The dosage of testosterone propionate was 
gradually decreased to 25 mg. once a week, then once in 
2 weeks and then once in 6 weeks, to the present. 

He now carries on his medical practice without any 
difficulty, having no dyspnea and very infrequent pre- 
cordial pain. He uses no nitroglycerine, and receives 25 
mg. of testosterone propionate once in 5 to 6 weeks. The 
leg pains have disappeared and he is very comfortable. 

Case 4. S.A., a practicing dentist, 60 years of age. He 
had had pulmonary tuberculosis which was arrested 25 
years ago. Every now and then he complained of weak- 
ness and gastric disturbance. He also had suffered from 
muscular pains in the legs. He was well preserved, weigh- 
ing between 180 and 190 pounds. The findings upon 
physical examination, including an electrocardiogram, 
were negative. 

In May, 1939, he complained of dizziness, irritabihty, 
inability to walk more than a block without experiencing 
cardiac pain, and the feet that he could not stand at 
work. His blood pressure 150/75 mm. Hg, pulse 80, 
regular and of good quality, his cardiac sounds somewhat 
distant. The lungs were negative except for a healed 
lesion- The abdominal examination and all laboratory data 
were negative. 

He was given testosterone propionate, 25 mg. 3 times 
a week at first, and later twice a week and improved con- 
siderably, so much, as a matter of feet, that he discon- 
tinued treatment for 6 weeks, whereupon, all of his symp- 
toms returned. He then received for 3 months, once 
a week, 25 mg. of testosterone propionate. Treatment 
was stopped in the middle of 1940. Since then, there have 
been no complaints referable to his heart. 

. Case 5. N-G-. ^ cutter by occupation, 66 years of age, 
had never had any serious ilbess. He had been under 
the routine observation of a physician for xo years. His 
weight has always been between 146 and 152. pounds. His 
blood pressure ranged between 145/70 ^f>d 160/80 mm. 
Hg. The urine and blood examinations were negative. 

In 1932 be began to complain of precordial pressure, 
irregular muscular pains, and restiveness. His heart was 
negative on physical examination. 

In 1937 he complained of shortness of breath and ^e- 
coid\a\ pressure, ffrs blood pressure was 150/7? 
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In January', 1939, he started to complain of more pre- 
cordial pressure and dyspnea. He could not walk more 
than one block. His weight was 146 pounds, blood pres- 
sure 140/65 mm. Hg, heart negative. He u-as vet}- irri- 
table, cried easily and for no reason, and felt depressed. 
He could not vrmlk without a canc. 

In June, 1939, he uxis started on testosterone pro- 
pionate therapy, 25 mg. 3 times a week. Wh'thin a short 
time he claimed that he felt much better and walked ns 
rnuch as a mile without any dyspnea or fatigue. 

In May 1940, the patient returned complaining of re- 
peated anginal attacks. He was given a series of injcction.s 
of 25 mg. of testosterone propionate once a week for 3 
months. During this period he worked only 3 days a week. 
He improved considerably and stopped complaining of 
pain. Since then, he has retired, lives in the country and 
takes care of a small garden. There are no complaints of 
pain or fatigue. 

Case 6 . H.S., business man, 61 years of age. His past 
history reveals a left nephrectomy in 1907 for calculus- 
pyonephrosis. There was a j-year history of recurrent 
precordial pain, pressing in nature, occasionally radiating 
to the right or the left or to both shoulders. He had dysp- 
nea with moderate exertion associated with marked after- 
noon fatigability, lassitude and dizziness. In recent 
months the patient had become increasingly despondent, 
feeling that everything was wrong with him. For a period 
of the last 6 months (feirly coincident with his depressive 
state) the patient had developed nocturia 3 to 4 times 
and frequency 6 to 7 times. The urinary stream was very 
narrow and the patient dribbled markedly, persistently 
soiling himself. There bad been no erections for a period 
of about 4 years. Physical e.xamination showed moderate 
obesity, marked arcus senilis. Heart sounds were good, 
point of maximum intensity was in the fifth interspace 
in the midclavicular line, blood pressure 140/80 mm. Hg._ 
There was an umbilical hernia and the prostate was 
smooth, firm and moderately enlarged. Intravenous pyclo- 
gram revealed a negative right kidney and an enlarged 
prostate. An electrocardiogram showed no evidence of 
myocardial damage. This patient ■was started on 50 
mg. of ora! methyl testosterone daily {5 doses daily) 
and treatment was continued in this way for 3 months. 
After the first 6 weeks of treatment, the patient showed 
a marked general physical improvement. He stated that 
he was able to wait upon customers in his store through- 
out the day with very little fatigue. Although nocturia 
2 times and frequency 4 to 5 times were present, dribbling 
and soiling of underclothes had disappeared. Attacks of 
precordial pressing pain occurred less frequently and 
could often be ignored by the patient when thej' did 
occur because of the decrease in intensity. Associated 
with these changes in bis physical state, there was a 
gradual disappearance of his fits of depression. At pres- 
ent, although treatment has been discontinued fer 2 
months, the patient appears bright, is able to work wit i- 
out precordial pressing pain, dypsnca or fatigue. Nocturxx 
one time persists. There is no dribbling or frequency. 

Case 7. S.S., age 63. widower. His past histoj revests 
that he suffered from frequency, nocturia, dribbling, a- 
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a narrow urinary stream of 5 years’ duration Two years 
ago a pressing, prccordial pain unrelated to exertion and 
non radiating in character appeared In June, 19J9, be 
cause of the severity of his urinary symptoms, a two stage 
prostatectomy was performed The wound healed com- 
pletely However, nocturia 2 to 3 times, dribbling and 
soiling of clothes persisted following the operation and 
showed no signs of decrease Six months after the opera- 
tion, the patient began to complain of mcreasing fatigue, 
precordial pressing attacks lasting 10 to 20 minutes and 
occurring 2 to 3 times a day, and dyspnea associated with 
the precordial ptessmg Despite the fact that the patient 
was constantly troubled by thoughts of sexual intercourse, 
he found that erections were incomplete at this time, or 
else that ejaculation occurred prematurely Physical 
examination revealed no apparent cardiac enlargement 
Heart sounds were good, puUc rate 76 and blood pres- 
sure 1 50/100 mm Hg Fluoroscopy showed no evidence 
of enlargement of the heart and an electrocardiogram 
showed no evidence of myocardial damage There was a 
healed suprapubic wound The prostatic bed showed no 
evidence of prostate tissue Urine examination was nega- 
tive except for a trace of sugar Fasting blood su^r was 
87 per cent A gastric senes taken on this patient was 
negative 

The patient was started on 10 mg of oral methyl testos- 
terone 5 times daily This treatment was continued for 6 
weeks At the end of this time there was no apparent 
change in the patient’s symptoms Oral methyl testos- 
terone was, therefore, discontinued and the patient was 
placed on 25 mg of testosterone propionate, intramuscu- 
larly, 3 times weekly At the end of 3 weeks of treatment, 
the patient showed improvement in both his cardiovascu 
lar and urinary symptoms Dribbling disappeared, noctuna 
occurred i to 2 times The cardiovascular change was 
much more marked Fatigue and precordial pressing be- 
came so mild, that the patient began to consider seriously 
remarriage However, during this initial period of 3 weeks, 
all erections disappeared, and the patient deSnitely as- 
sociated this phenomenon with his treatment Injections 
of 25 mg of testosterone propionate were continued 3 
times weekly The patient continued to show a steady 
improvement in his physical state by his activity and 
marked decrease of cardiac and muscular complaints 
Nocturia one time persisted At the end of 7 weeks of 
injections, occasional erections recurred with completion 
of the sexual act Injections were decreased to one time 
weekly and on this dosage the patient had been mam 
tamed to date in this improved state 

DISCUSSION 

It will be noted that in all these cases, the patients 
to a greater or less degree, complained of an elFort 
syndrome Likewise, they all suifered from chmactenc 
symptoms — weakness, muscular aches and pains, ir- 
ritability, lachrymosity, and restlessness, as well In 
no patient (with the exception of cdse 2), was there 
at any time evidence of myocardial disease as de- 
termmed by the electrocardiogram None of them had 


hypertension (with the same exception) or showed 
any nephritic changes All of these symptoms are 
typical of the climacteric in women Warner (19), in 
1939, described two cases of what he considered 
chmactenc in the male, both of whom not only had 
tachycardia, dyspnea, and palpitation, but also 
flushes They were completely relieved by testos- 
terone propionate He reminds us that tachycardia, 
palpitation and dyspnea occurred in 69 per cent of 197 
cases of female climacteric which he had studied 
That symptom complex, as a matter of fact, occurred 
9th, m 21 symptoms of the female climacteric hsted in 
order of their frequency 

Case 2 (B S ), who at one time did show electro- 
cardiographic evidence of myocardial damage, had in 
recent times had repeatedly negative electrocardio 
grams Under treatment, he improved temporarily, 
but he did experience severe attacks while he was re- 
ceiving testosterone propionate He is, at present, 
getting these attacks as often as and severely as be- 
fore This case did not show any favorable result 

Case 4 {S A) is important for the reason that 
when the patient discontinued the treatment for 6 
weeks, his symptoms returned, and when treatment 
for 6 weeks, his symptoms returned, and when treat- 
ment was resumed, the patient improved again It 
might be said that the result was due to the psychic 
effect of the injections If this is so, it is truly remark 
able, since trained psychiatrists have attempted to 
treat patients in the climacteric with not nearly as 
signal a success 

Case I provides the best refutation of the assump 
tion that we are dealing with the psychological 
influence of injections and treatment Repeatedly 
placebos failed to produce the symptom relief that 
testosterone was able to give this patient 

In cases 7 and 8, although methyl testosterone 
orally was able to give satisfactory relief of the neuro 
circulatory symptoms of case 7, no apparent effect of 
this apparently potent oral preparation was observed 
in case 8 Case 8 did respond satisfactorily, however, 
to testosterone propionate administered intramuscu 
larly 

It is not our intention to place the responsibility 
for the symptom of angina pectoris in the male climac- 
teric on the absence or presence of any single hor- 
mone We do maintain that an endocrine imbalance is 
very likely responsible, just as it may be for the fre- 
quent peripheral vascular phenomena which may 
occur during the chmactenc Incidentally, reports of 
the benefits of testosterone propionate in many pe- 
ripheral vascular conditions are becoming more fre 
quent It seems quite possible to us that intermittent 
claudication and angina pectoris are not far removed 
from each other in etiology, especially in respect to 
this age group 
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We wish to urge the careful study of men from 50 
to 65 years of age when they complain of vague and 
often apparently unrelated symptoms, for evidence 
of the climacteric, and a subsequent use of testos' 
terone propionate, in an attempt to relieve their 
suffering. 

SUMMARY 

Seven cases of effort syndrome, considered by us as 
a complication of the climacteric and treated with 
testosterone propionate have been reported. Of these 
cases, 6 responded favorably, and one, which was a 
true cardiac, did not respond. 
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E unuchoid patients treated actively with 
testosterone propionate or methyl testoster' 
onc^ frequently develop a rather striking in' 
crease in energy and a plethoric appearance The 
observation of such changes led us to make serial dc' 
terminations of the erythrocyte, hemoglobin, hema' 
tocrit and leucocyte levels of the blood and to 
attempt to correlate such changes as might occur with 
the basal metabolism 

When it was reahzed that a distinct rise in red cell 
count and hemoglobin followed the use of androgens 
in certain cases, blood counts which previously had 
been made at random were also correlated with 
previous therapy where possible These are included 
in cases i to 4 

The data reported here were obtained on 12 pa' 
tients The shift of blood count in one of these has 
been reported (1) previously (case 3) Of these 12, 
eight were eunuchoids without evidence of pituitary 
disease, two had signs of pituitary disorder, one 
dwarfism and one roentgenologic evidence of pitui 
tary or suprasellar neoplasm, two were sexually ma' 
ture males with impotence Four of the 8 eunuchoids 
without evidence of pituitary disease had received 
testosterone propionate intramuscularly for periods 
of two to three years and methyl testosterone sub' 
sequentiy , four were treated with methyl testosterone 
for periods of four to eighteen months and had had no 
previous androgen therapy The pituitary cases and 
the mature males were treated chiefly with methyl 
testosterone orally 

In the charts and tables, routine blood counts 
made in the laboratory are represented where only 
erythrocyte count and hemoglobin are given, special 
counts made in the hematology research laboratory 
are represented where erythrocyte count, hemo 
globm and hematocrit readings are shown A Haden 
Hauser hemoglobmometer was used The basal 
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metabolic rates were calculated by the Boothby and 
Sandiford (2) modification of DuBois and DuBois 
standards Two runs constituted one test 

RESULTS 

The results are shown in the accompanying figures 
and tables The data in figure i and tables i, 2 and 3 
show some long term effects of testosterone propio 
natc on the erythrocyte and hemoglobin levels, and 
their relation to the B M R In all cases methyl 
testosterone therapy was employed during part of 
the period of observation Figure 1 shows the effect 
of methyl testosterone on the blood of a patient al 
ready made relatively mature sexually by the use of 
testosterone propionate Figures 2 and 3 illustrate 
the effects of methyl testosterone on untreated eu' 
nuchoids The data in tables Sand 9 show erythrocyte, 
hemoglobin and hematocrit levels and B M R 
changes in two sexually mature, functionally impo 
tent males receiving methyl testosterone The years 
of age shown in the charts refer to the present 

Case I (fig i) was 24 years of age in 1936 He had 
severe eunuchoidism which had followed bilateral 
testicular atrophy occurring after attempted orchido 
pexy at the age of ii years During 1937 and 1938 
testosterone propionate had led to a degree of ma 
tunty approximating average normal for 18 or 19 
years of age A shght rise in blood count and B M R 
occurred under testosterone propionate therapy and 
there is a suggestion of a fall upon withdrawal, but 
in neither blood count nor metabolic rate were the 
shifts pronounced enough to be definite on the other 
band, the rise m both blood count and metabolism in 
response to methyl testosterone was quite marked, 
and the changes are parallel insofar as the data show 
The blood count had fallen after the hormone had 
been withheld for one month in 1941 The blood 
count on February 3rd showed 5 81 million erythro- 
cytes, 107 per cent hemoglobin, hematocrit 50 cc per 
100 Therapy was discontinued on February 21 and 
on March 21 the count showed a blood count of 5 59 
million red cells, 91 per cent hemoglobin, hematocrit 
46 cc per 100 cc 


245 



E. PERRY McCULLAGH AND REID JONES 


Volume 1 


244 



Fig. 1. EffECT 01 ANDROGENS ON BLOOD COUNT OE EUNUCHOID, CUSS I, AGE 28. 


There was no rise in leukocytes accompanying the 
rise in red cell numbers, and as the erythrocyte and 
hemoglobin levels increased the body weight also 
increased by 2,5 pounds, indicating that none of the 
r rise in red cell count could be explained on a basis of 
blood concentration. 


Case 2, (table i), was one of severe eunuchoidism. 
Sexual maturation progressed strikingly on androgen 
therapy. There was a parallel rise of blood count and 
basal metabolism while he was receiving testosterone 
propionate. Under methyl testosterone therapy in 
1940, the blood count and B.M.R. were considerably 


Table i. Case 2, eunuchoid, aged jj 


Date 

Weight 

R.B.C. 

Hemo- 

HematO' 

LeucO' 

B.M.R. 

i Therapy 

globin 

cnt 

cytes 

Test. Prop. 

Methyl Test, 


lb. 

■million 

% 

cc./ioo cc. 


% 

mg. 

per day 

12/17/36 

162 

4.50 

78 

8200 

-24 

5, begun 


s/ r/37 

165 

4.60 

80 


7450 

-13 



7/19 

164 

4.85 

87 


6100 

-15 

25, begun 


10/15 


4.80 

84 




5/ 5/38 

171 

5.00 

83 


5600 

— 6 



la/ 6 

170 

5.16 

9 t 

43 

6230 

- 4 

Stopped, 


3/ 1/39 






3/1^9 







av. irf 


1/ a/40 

1/29 








Increasing 
from 50 to 250 

7/ 4 

8/15 

166 

5.70 

97 

49 

9900 

+ 13 


Stopped 

9/ 9 

9/18 

10/28 

163 

5.50 

94 

49 

1 1000 

- 9 
+ 4 


250, begun 



, 



-f 16 


Stopped 






+ 7 


300, begun 

11/18 
t^/ 3 

12/20 

1/10/41 

1/21 

1/27 

17a 

170 

I6I 
i 160 

5.50 

5.50 

5-34 

5.36 

5.26 

94 

91 

87 

9 t 

87 

48 

46, 

43 

47 

45 

7750 

8000 

820Q 

+28 
+ a' 
-14 

+ 3 

25, begun 

Stopped 

yoo, begun 
Stopped 

1/30 







50. begun 


2/14 

2/17 

3/ 5 

170 

^73 

5.36 

5.60 

87 

9 ^ 

45 

48 

8300 

6950 

+ 7 
+ 5 

Stopped 


7/ 1 

180 


84 

44 


+ 3 

50, begun 


7/24 

1 5-05 


-13 

100, begun 


8/14 

9/ 8 

12/-- 

193 

5-40 

1 5.83 

9 t 

94 

48 

53 

7600 

6300 

- 6 


— — --- 


• Basal dctcrmiration on 12/12/40. ™„inn 3 te 

In addition to two 200 mg. implants of testosterone propionate. 









April, 194a 

higher than under testosterone propionate The blood 
count did not fall as rapidly as the metabolic rate or\ 
withdrawal of treatment in December, 1940. They 
were not raised appreciably by ten days of intensive 
methyl testosterone therapy in January, 1941 After 
an interval of ten days without treatment, testostcf' 
one propionate therapy produced a slight rise in blood 
count, which may represent some degree of summa 
tion 

In this as m other coses it will be seen that the 
weight rose with therapy while the blood count was 
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Case 3 (table 2.) In this case severe hypogonadism 
followed mumps at years of age The androtm 
mentioned was an androgenic urinary extract of low 
potency. No change m blood count or B M R ac' 
companicd its use During 193S while testosterone 
propionate was being used, the metabolic rate and 
blood count rose, the metabolic rate falling again after 
Its withdrawal It should be noted that m this case 
no blood count is recorded between November, 1958, 
and August, 1940 Testosterone propionate was dis 
continued m October. 1939. following which the 
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Table a Cat 3, tuuucMOitv, aged 41 


Date 

Weight 

RBG 

Hetoo 

globm 

HcmatO' 

crit 

Leuco* 

cytea 

BMR 

Therapy 

Test Prop Methyl Test 

March. 

Ib 

15a 

Tnillion 

4 54 

% 

8x 

cc /toocc 

38 

4950 

% 

-28 

mg berday 
(Androtm) 

August 

150 

4 01 

7* 

34 

5050 



June, '34 

Dec , ’35 

4 28 

7* 

36 

5100 



166 

4 40 



7600 

-17 


1957 

5/ 


4 20 

7a 


6550 


25, begun 








50, begun 

9/10 


5 04 

84 

46 

6800 

-18 

25. begun 

■o/ 3 

202 


50, begun 

ll/io 


5 00 

94 

46 

8400 



11/ 6 

19S 





-17 

25, begun 

2/ 8/39 






To/10 







Stopped 

2/23/40 

194 





-29 

50, begun 

3/17 






-15 

100, begun 

8/7 

107 

5 SO 

94 

48 

6050 

- 6 

150 begun 
Stopped 

9/24 

11/12 

203 

200 

5 SO 

5 60 

91 

100 

49 

51 

5670 

6500 

- 8 
- 6 

11/ 3 

102 

5 10 

9» 

44 

5850 

— I 

60, begun 

12/16 

190 

5 00 

94 

4^ 

5250 

—22 

1/28/41 




Stopped 

4/2 







50, begun 

4/12 

19a 

4 90 

91 

44 


-13 


8/2 


4 80 

84 

45 

7700 




rising and fell on withdrawal of therapy when the 
blood count fell This would appear to exclude a con- 
centration dilution effect and to render the increase 
in blood count more significant In this case an cxcep- 
tion to the rule regarding weight shift occurs during 
the use of very high doses of androgens m January, 
1941 This can be explained on the basis of the 
limited caloric intake which was imposed during a 
time when certain metabolic studies were bemg 
made The white blood count suggests no concentra' 
tion — dilution effect, being the same with low red 
counts in 1936 and 1937 as during high ones in 1940 
and 1941 

In case 2 during January, 1941, reticulocyte counts 
were made frequently, methyl testosterone in doses of 
500 mg per day orally being used from January 11 to 
20th inclusive The reticulocyte counts were as 
follows 

January 8 9 it 14 17 18 n 53 24 vj 

Reticulocytes, % 06050707070506050707 


B M R fell to minus 29 per cent before the use of 
methyl testosterone was begun in February, 1940 
The blood counts shown indicate no shift between 
1938 and 1940, but m the light of the other data 
presented it seems reasonable to assume that a con' 
siderable fall in blood count occurred and was cor' 
rected again by August, 1940 

In 1940 a rise in metabolism of about 23 per cent 
accompanied the use of methyl testosterone and had 
not fallen in three weeks but did so within five weeks 
after cessation of therapy A shift in hemoglobin and 
hematocrit levels is seen to accompany this reduction 
of the B M R This case is of particular interest be' 
cause the anemia had been shown to be persistent 
over a long period of time prior to effective androgen 
therapy in spite of the fact that iron medication, 
usually in the form of Bhud’s mass or reduced iron m 
doses of 30 grams per day had been given dunng 
much of the time between 1933 and June 1, 1937 
Since June, 1937 no iron medication or any other 
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Date 

Weight 


lb. 

12/24/36 

140 

4 /i 5 /i 7 • 
12/ 9 


2/ 8/38 

j/21 

l/io 

15-0 

4 /^^/l 9 

7/19/40 

146 

7/28 

143 

8/ 8 

148 

8/27 

156 

9/14 

168 

10/12 

17s 

11/16 

178 

1/14/41 

2/12 

163 

2/27 


if 8 

170 

5/21 


5/24 


7/12 


9 /n 


9/27 

173 


Table 3. Case 4, eunuchoid, aged 35 


! R.B.C. 

Hemo- 

giobm 

Hemato- 

crit 

Leuco- 

cytes 

j B.M.R. 

Therapy 

1 Test. Prop. Methyl Test. 

! mtllwn 

% 

CC./lQQ cc. 


% 

mg. per day 

j 




“21 


3-90 

78 


7400 


5, begun 






12.$, Begun 

5.50 

96 


1I2CX3 








25, begun 






Stopped 

4.20 

81 


4370 

— 20 






-28 

200, begun 





-13 






— I 

100, begun 





+ 4 

200, begun 

5. 10 

97 


7770 „ 

-i'i2 

300, begun 

5.50 

lOQ 


7050 

+21 

Stopped 

7 - 4 ° 

9 t 

46 

4870 

— 10 

60, begun 






Stopped 






100, begun 

5.16 

84 

46 


+ 10 







Stopped 






2$, begun 3X/wk. 

5.30 

9 ^ 

49 









$D, begun, 3X/wk. 

7-78 

97 

70 

6100 


Stopped 


treatment directed toward the anemia had been em- 
ployed. 

Here as in other cases there was no shift in leuko- 
cyte count parallel to that seen in erythrocyte count 
and the weight tended to be higher during intensive 
androgen therapy and to increase with the blood 
count. 

Case 4 (table 3) showed a well-marked rise and fall 
of both the metabolic rate and blood count in response 
to testosterone propionate, but the determinations 


are too few to be significant unless considered in con- 
junction with the changes in the preceding cases. 
Methyl testosterone had a similar effect, more marked 
in the B.M.R. curve. The determinations during 
early 1941 show a rise in the basal metabolism in 
response to resumption of methyl testosterone in 
smaller interrupted doses. An explanation of the 
lower blood count in the determination in March, 
1941, is not obvious. It probably represents a fall 
toward average normal levels occurring gradually 



Fig. 2 . Effect of methvl testosteR-one on 
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after abandoning tbe very high doses of October, 
1940, and earlier. 

Case 5 (fig. 1) was a case of marked eunuchoidism of 
unknown origin without clinical or roentgenologic 
evidence of pituitary tumor. The well-defined re- 
sponse of the metabolic rate and blood counts to 
methyl testosterone therapy are shown. Here as in 
the other cases there is a rise in body weight parallel- 
ing that of erythrocyte numbers, and no significant 
shift in the number of leukocytes. 

Case 6 (fig. 3). This is a case of moderately marked 
hypogonadism with no clearly defined cause and with- 
out clinical or roentgenologic evidence of pituitary 
tumor. He showed a well-defined response of the 
metabolism and blood counts to methyl testosterone 
thempy. On withdrawal of therapy in late November, 
1940, the fall of blood count lagged behind that of 
B.M.R.; the basal rate fell within four weeks after 
the withdrawal of therapy, but the blood count did 


not fall until six weeks after withdrawal. 

Case 7 (table 4). This man showed distinct evi- 
dence of hypogonadism. His nutrition was good; he 
lacked the relative pallor seen in the preceding cases; 
his body contour was relatively normal; his bone age 
was 17 years. Although both blood count and B.M.R. 
were not abnormal before treatment, both rose defi- 
nitely during treatment. When his treatment was 
changed from methyl testosterone to testosterone 
propionate for two months, no shift in blood count 
or metabolic rate was seen. 

Case 8 (table 5). Here theevidcnceof eunuchoidism 
was present without an accompanying anemia; no 
change in blood count occurred despite a definite 
change in B.M.R. in response to institution and with- 
drawal of methyl testosterone therapy. The dose was 
smaller than that in most of the other patients, but 
sufficient to produce rapid sexual maturation. 


Table 4. Case 7, eunuchoid, aged 24 


Date 


10/21/40 
11/ g 
11/18 
IB/15 
1/13/41 
i/lo 
3/8 
3/31 

5/ia 
7/ 7 
7/bi 
9 / 8 
9/B3 


Weight 


lb. 

168 

177 

183 

186 

187 

183 
177 

186 

184 

196 

181 


R.B.C. 

Hemo' 

globm 

HematO' 

ct»t 

Leuco- 

cytes 

BM.R. 

Therapy 

Test. Prop. MctKylTest. 

TOilhon 

% 

cc.f too cc. 


% 

mg, per day 

S-oo 

91 

4T 

5000 


lOQ, begun 

4.70 

84 

45 

7400 


Stopped 





— 10 

70, begun 





+ii 

60, begun 

5.90 

300 

50 

5000 

-Fio 

10.5 

5.80 

94 

48 




5.80 

94 

48 


+ 9 

Stopped 

5,70 

94 

48 


+ 6 

60, begun 

5.60 

9* 

yo 

1000 

+ 9 


5.88 

100 



+04 


y.6o 

94 

5t 



100, begun 

y.90 

97 


8300 

+57 

Stopped 





— t 
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Table 5. Case 8 , eunuchoid, aged 19 


Date I 

Weight j 

1 ^ 

R.B.C. 

HemO' 

HematO' 

LeucO' 

B.M.R. 

Therapy 

1 


globin 1 

crit j 

cytes 

Testosterone Propionate 

10/ 9/40 
10/25 

ib. 

million 

% 

cc./ioo cc. 


% 

mg. per day 

153 

y-iy 

97 

44 i 

4600 

-'I5 

— 5- 

too, begun 

11/ 6 
will 

12/ 16 

147 






Stopped 

1 




-13 

^ 100, begun 

159 

5-04 

94' 

! 46 

4350 

1 + 4 

r/24 1 

3/ 5 

3/26 

167 

5-14 

94 

46 

+ I 

50, begun 

162 

5.08 

91 

46 


' —12 

Stopped 

4/ I 

ii5s 






100, begun 

6/iO 

5.19 

i 

46 


- 5 


Hypogonadism of Pituitary Origin 
Case 9 (table 6) was a pituitary dwarf and was 
growing rapidly in height during the period of methyl 
testosterone therapy, although he had grown very 
slowly previous to its use. A rise in blood count OC' 
curred following the use of methyl testosterone; how' 
ever, the changes of erythrocytes, hemoglobin and 
hematocrit were not parallel, and thus appeared to 
reduce the significance of these changes, especially 
since no hematocrit level was obtained in 1939. The 
appearance of the patient himself, however, changed 
considerably during the treatment. In the beginning 
he had a sallow pallor such as is often seen in cases 
of pituitary deficiency, whereas after treatment his 
color was that of a healthy male and his ears which 
were previously rather white have become noticeably 
red. The B.M.R. appeared to show some rise on 
August 26, 1940 but this was not consistent, and on 
continued large doses was still minus 4 per cent on 
November 27, an insignificant change as compared to 
pre'treatment levels. Subsequent continuation of 
large doses failed to produce hypermetabolism. It can 


be seen that the low body weight of this patient in- 
dicates a much larger relative dose of androgens than 
was given in any of the other cases. 

Case 10 (table 7). This case was one in which there 
was roentgenologic evidence of pituitary tumor with' 
out visible signs of optic nerve degeneration or visual 
field defect. He had the body contour of a eunuchoid 
but was of normal height. A rise in B.M.R. following 
the use of methyl testosterone was shown on one 
occasion but the shift in blood count is insignificant. 
No rise in hemoglobin levels occurred during two 
and one half months of methyl testosterone therapy. 

It is interesting in these two cases of pituitary dis' 
ease to speculate as to whether the pituitary insuf 
ficiency presumed to exist may have been a barrier to 
the production of such metabolic increases as have 
been seen in the other hypogonadal patients. 

Patients without Hypogonadism 

Of the two sexually mature cases, case 1 1 (table 8) 
showed some rise in blood count which is not great 
enough to be significant, with a well-marked rise in 


Table 6. Case 9, pituitary dwarf, age 20 



Weight 

R.B.C. 

Hetno' 

HematO' 

LeucO' 

B.M.R. 

Therapy 

Date 

globin 

crit 

cytes 

Methyl T estosterone 


lb. 

million 

% 

ec./ioo cc. 


% 

mg. per day 

4/18/39 

2/ 5/40 

3/ 6 

5/22 

8/26 

9/20 

65 

4-45 

78 

1 7200 

- 9 

(Antophysin) 

50, begun 

100, begun 

78 

80 

76 

4.80 

5.00 

84 

9 ^ 

42 

4 t 

5700 1 

6300 1 

- 9 

+ 5 1 

— H 1 

200, begun 
Stopped 

200, begun 

300, begun 

10/14 

11/27 

82 

5.07 

87 

43 

5850 

- 4 

Stopped 

i/ti/41 
a/ 1 

3/ 6 

1 

, 5.10 

87 

43 

6950 


60, begun 


5.16 

84 

44 



1 200, begun 

5/19 

6/11 

89 

5.10 ' 

81 

44 

7400 

y 

100, begun 

6/16 

1 






Stopped 

6/22 

1 



1 



200, begun 

6/27 

10/25 


5-37 

91 

46 

7450 

— I 

w/ 3 t 

1 








’ 
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Tadle 7 Case 10, eunuchoid with pituitarv tumor, aged 20 


149 


Date 

RBC 

Hemo 

globm 

Hemato 

ent 

Leuco 

cytes 

'bmr 

Therapy 

Test Prop Methyl Test 


rnillion 

% 

cc /loocc 


% 

, nig per day 

10/29/40 

4 tS 

78 

37 

1 3550 

- 7 


2/ 1/41 

2/ 8 

4 30 

78 

38 

1 


— II 

I 

I ICO, begun 

^/n 

5/ 1 

4 30 

78 

38 


- 5 

aoo, begun 

5 /M 

4/ 9 

5/ 5 

1 4 45 

4 56 

i 

78 

78 

1 41 

; 38 

1 

4600 

1 +7 : 

1 1 
1 

Stopped 

5 /n 


78 



1 ^ 


5/24 

5/51 

7/ 9 

7/17 

8 /jo 

9/5 

4 53 

4 t 

4250 

1 

50 begun 

Stopped* 

200, begun 






Stopped 

100, begun 


* S«e note of 7/a and 7/1 


BMR when methyl testosterone was given Cast 12 
(table 9) whose blood count was originally quite high, 
showed no definite change in blood count m response 


these steroids Whether such an effect is produced 
by direct action of the androgens or is mediated by 
other organs, such as the pituitary for example, is not 


Table 8 Arterial hypertension. Case ii, aged 6a 


n 



Ketno 

globm 

HematO' 

ent 

Leuco 

1 cytes 

BMR 

Therapy 

Methyl Testosterone 

— — — 1 

lb 

nullton ' 

% 

cc/ioocc 


% 

mg per day 

8/20/40 


4 3 

84 


9100 ! 


(bed rest) 

9 /=o 


4 5 

81 

40 

4250 

-18 ! 


9 /»S 

159 





-18 

100, begun 

lo/a 

159 





“X8 

150 begun 

10 / 7 

i6x 

48 

87 

42 

7450 

*“• 2 


10/12 






— 1 



to therapy although a distinct rise in basal metabohsm 
occurred 

DISCUSSION 

Concerning the mechanism by which the sex dif" 
ference in blood counts is brought about, several 


known (b) The greater quantity of androgens m the 
male may have a direct effect upon the blood forming 
organs (c) The difference might be due in some de 
gree to genetic factors (d) In the female, menstrual 
blood loss forms an additional factor in producing 
lower blood counts 


Table 9 Case 12, normal subiect, aged ja in june 1941 


Date 

Weight 

RBC 

Hemo 

globm 

Hemato 

ent 

Leuco 

cytes 

BMR 

Therapy 

Test Prop Methyl Test 


lb 

■million 1 


cc/ioocc 


% 

mg per day 

11/20/40 

153 

6 14 

III 

56 

9500 

- 9 

50 begun 

12/15 

15a 





— 13 

Stopped 

2/26/41 


6 22 

108 

55 


1 

100, begun 

3/19 

156 

6 j8 

108 

55 

9850 

5 


3/24 







aoo, begun 

4/ 8 

161 







5/15 

165 







5/2S 

163 

6 10 


52 

100 

+ 1 

Stopped 

8/29 

157 

6 01 


53 

104 




possible factors may be considered, among which are 
the following (a) The effect of androgens upon the 
blood count may be related to the increase m meta 
bohe rate (3-d) which is known to be produced by 


Menstrual blood loss is at most only a partial cause 
of the sex difference in blood counts, since this dif' 
fcrence exists between man and postmenopausal 
women Also, this difference is well marked in birds 
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(7, 8). The fact that such a difference exists in both 
homozygous and heterozygous species argues against 
the genetic factor. 

Shift in blood count during adolescence. That a dis' 
tinct shift in blood count does occur during ado' 
lescence has been clearly shown by Williamson (9) in 
a study of hemoglobin levels in 919 individuals of all 
ages. He found a rise of about i gm. in hemoglobin 
level in both sexes in his 1 1 to ib'age-group. Such a 
rise was shown for hemoglobin, and for erythrocytes 
as well, in the same age group by Osgood and Baker 
(10). Williamson noted the first definite sex difference 
in hemoglobin levels in the 16 to ao-age-group, this 
difference continuing to the sixth decade. 

Adolescent changes in production of i7'\etosteroids. 
The recently published study of Nathanson et al. 
shows that the urinary excretion of ly-ketosteroids is 
slightly greater in the male from the ages of 4 to 8 
years. A sharp rise occurs in the male from the ages 
of 8 to 12 and an equally sharp rise of shorter duration 
in the female, from 9 to ii years. The sex difference 
is well-marked after the age of 12, the average output 
in the female being 75 per cent of that of the male. It 
appears, therefore, that since a shift in the sex dif- 
ference in both blood count and 17-ketosteroid pro- 
duction occurs at the same time of life, a causal rela- 
tionship may exist. 

The fact that injections of testosterone propionate 
or orally administered methyl testosterone raise the 
jasal metabolic rate seems well established. Kenyon 
3) found marked increases in cases of eunuchoidism 
xeated with testosterone propionate over a period 
>f months amounting to as much as 38 per cent in- 
:rease. Thompson and Heckel (4) have reported a 
similar increase in a case of eunuchoidism. Rossmiller 
ind I (5) reported ten cases of male hypogonadism 
sreated with methyl testosterone showing increases 
in basal metabolism. The maximum rise in this group 
was 54 per cent; the average of maximum rises in the 
ten cases was 27.6 per cent. 

Adolescent changes in B.M.R. Since it is known 
that there is a greater increase in 17-ketosteroid pro- 
duction in the male than the female following puberty 
and since it is known that some of the ketosteroids 
have the power to raise the basal metabolic rate, it 
would appear that some sex difference in B.M.R. 
could be correlated also with adolescence. Such a cor- 
relation however, does not appear to have been estab- 
..• lished and the literature contains some disagreement 
on this point. 

Aub and DuBois (13) found an upward swing in 
the metabolic rate for prepuberal and puberal males 
at 12 years, the curve resuming its previous down- 
ward course at 14 years. In the data of Boothby and 
Sandiford (2) and Boothby, Dunn and Berkson (14) 
the sex difference in B.M.R. is greatest about the age 


of 18 years. This difference does not appear by their 
tables to be significantly greater, however, in adults 
than in children. 

Relation of B.M.R. to the rise in blood count under 
androgen therapy. It is interesting that throughout 
these studies in those cases in which a blood count 
response was present, an increase in basal metabolism 
was also observed. In cases 8 and ii there was an in- 
crease in B.M.R. but no significant shift in blood 
count. Methyl testosterone in the doses used caused 
higher levels of the metabolic rate than followed the 
use of testosterone propionate and for the most part 
^the highest points of metabolic rate in each case were 
associated with the highest blood counts. 

In the three hypogonadal cases in which a response 
in blood count was least apparent (cases 8 , g and 10), 
the rise in B.M.R. was less marked than in the others, 
the one high level shown in case 10 being an excep- 
tion. The average maximum increase in basal rate in 
the cases with a significant response in blood count 
approximated 38 per cent, while the average maximum 
increase in the cases which did not show a blood 
count response approximated only 22 per cent. 

The question arises as to whether the rise in basal 
metabolic rate creates a demand upon the blood for 
greater oxygen carrying capacity which might result 
in an increased number of erythrocytes. In some of 
our data (case 5, fig. 2) the findings suggest that the 
basal metabolic rate increase precedes the rise in blood 
count, and in case 6 (fig. 3) there is a fall in metabolic 
rate which precedes that of blood count. More ex- 
tensive frequent observations are needed before con- 
clusions are warranted on this point. 

The rise in basal metabolic rate caused by andro- 
gens has been shown to be intimately connected with 
other metabolic shifts. Among them is a retention of 
protein (12, 15, 16). Under proper circumstances 
androgens also stimulate growth of new tissue, not 
only of the genitalia but also of skeletal muscle as 
well (17, 18). It appears likely that such a set of 
factors favoring growth may also facilitate the forma- 
tion of blood cells. 

The existence of anemia is not necessary for the 
demonstration of this effect, nor does the presence 
of a normal blood count in itself necessarily preclude 
the production of such a change. Case 5 (fig. 2) and 
case 7 had normal counts before therapy was begun 
and yet showed a striking response. 

In the eight cases of hypogonadism reported here 
which had no obvious evidence of pituitary disease, 
the blood count was raised by methyl testosterone 
or testosterone propionate in seven. It may be of im- 
portance that the rise in blood count in the two pa- 
tients in whom pituitary disease was present was 
relatively slight or insignificant. This suggests the 
possibility that pituitary hypofunction in some way 
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forms a. barrier to as full a metabolic response to 
androgens as may otherwise occur. 

The fact that body weight increases at the same 
fime as the erythrocyte count does so, as well as the 
fact that there is no accompanying shift in leukocyte 
count, both attest to the fact that there is an actual 
increase in the number of red cells in circulation and 
that the findings are not the result of hemoconcentra' 
tion Whatever the actual mechanism of such a shift 
in blood count may be, these data suggest that the 
rise in blood count and possibly that of the metabolic 
rate as well may be a reproduction of changes ob 
served m normal individuals during adolescence 
Such findings support the view that sex differences 
'^n blood count are hormonal and metabolic, not 
genetic in nature In this sense the higher red cell 
count of the male may be considered a secondary 
sexual characteristic It appears probable that exces' 
sive quantities of adrenal cortical steroids produce 
the increased erythrocyte counts seen in cases of 
Cushing’s syndrome, adrenogenital syndrome and 
adrenal cortical tumor by a similar mechanism 
The staking effect of androgens in raising the 
blood counts m cases of hypogonadism is apparent 
The blood counts have increased from anemia levels 
to high normal in some instances Such distinct 
changes as these bring to mind the possibility that 
androgens may be useful in the treatment of certain 
cases of anemia in which hypogonadism is not as 
apparent as in these cases 

SUMMARY AND CONCLUSIONS 
Twelve individuals were treated with testosterone 
propionate, methyl testosterone, or both Eight were 
eunuchoids without evidence of pituitary disease, 
two had hypogonadism with evidence of pituitary 
disorder, and two were sexually mature men 

Observations on the erythrocyte, hemoglobin, 
hematocrit and leukocyte levels of the circulatory 
blood were made over periods varying from 1 month 
to 8 years Active treatment extended over more 
than 4 years in some cases 

In 7 of the 8 eunuchoid patients without pituitary 
/disease, there was a rise in erythrocyte, hemoglobin 
and hematocrit levels with therapy or a fall on with 
drawal of therapy, or both In the others, the response 
was insignificant or absent 
Those patients showing a rise in blood count also 
showed a rise in B M R which approximately parab 
leled It An increase in metabolic rate occurred with 
treatment in the other cases, but on the whole it 
was less marked, and with a single exception {case 10) 
did not rise significantly above normal range 


These findings suggest that the changes in erythro- 
cyte and hemoglobin levels observed with androgen 
therapy are related to changes in the basal metabolism 
and perhaps other intimately connected metabolic 
shifts We believe we have reproduced a rapid 
form of change in the hematopoietic system which 
occurs more slowly in normal individuals dunng 
adolescence 

^Attention is directed to the possible value of 
androgens in the treatment of certain cases of anemia 

We are grateful to Miss Irene Smith for valuable technical 
assistance 
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W ITH THE ACCUMULATION of experience in the 
concentration and purification of the gonad' 
otropic hormones isolated from the urine of 
normal (i, 2, 3) and endocrinological patients, a grad' 
ual evolution of the technical procedure (4) has 
taken place. The evolution has proceeded in the direc' 
tion of reducing toxicity of the concentrate and in' 
creasing the simplicity and ease of preparing the 
concentrate. 

The urine collections are made during a i2'hour 
‘vemight period, usually from 7 p.m. to 7 a.m. The 
pecimens are kept in a refrigerator, without added 
ireservative, until precipitated. Male patients are 
equested to collect four successive separate speci' 
lens. All are precipitated but only one specimen is 
ssayed. If the assay results are high or normal, the 
emaining specimens are then completely concen' 
rated and assayed separately to confirm the findings 
f the first. If the assay results are low, the remaining 
three specimens are pooled and the combined con' 
centrate assayed in a single animal. Female patients 
are instructed to begin collections five days prior to 
their next anticipated menses. Often this necessitates 
collecting more than five specimens because of mis' 
calculation. Only the last five are used. These are 
combined and a one-day aliquot is concentrated and 
assayed. If the assay results are low, a similar 2 or 3' 
day aliquot may be assayed. Otherwise the first assay 
is checked by further similar assays. 

The fivc'day period preceding the next menses is 
chosen because of the greater likelihood of avoiding 
the main peaks of excretion of the menstrual cycle (3). 
Any peak which might occur during this period is 
minimized by the pooling process and thus a fair estb 
mate of average function is attained. 

All cloudy urine is filtered through soft filter paper 
to remove precipifated salts, mucin, and other debris. 
The entire li'hour-urine specimen is then precipitated 
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with 4 to 6 volumes of 95 per cent ethyl alcohol and 
permitted to settle overnight or longer. One gallon, 
wide'mouth, glass jars are suitable for precipitation. 
The alcohol'precipitated urine may stand in a re' 
frigerator or cold room for months without apprecia' 
ble loss of potency. The clear supernatant fluid is 
siphoned off and the residual precipitate is centri' 
fuged 4 to 5 minutes in a 250 cc. centrifuge tube. The 
precipitate is washed twice with ethyl ether, centri- 
fuging off the ether each time. Both the original wide' 
mouth container and tube are dried before a fan and 
the dried precipitate is transferred into an osmosis ceb 
lophane dialyzing bag.^ Repeated tap water rinsings 
are made of both containers until all the precipitate 
has been transferred to the dialyzing bag. As much as 
100 to 1 50 cc. of water may be used to effect the tnns' 
fer. Smaller amounts of water offer no advantage since 
the volume often rises to this level during dialysis. 
The contents are dialyzed against cold running tap 
water overnight. 

This procedure accomplishes original concentra- 
tion of the protein hormone, elimination of the alco- 
hoi, fat'soluble substances, and especially steroids. 
The dialysis eliminates electrolytes and other mole- 
cules of low molecular weight. This step is highly im- 
portant when large amounts of urine are being concen- 
trated for injection into a single animal because the 
toxic substances (mostly salts) are dialyzed out. This 
is apparent in the lower fatality rate, and rarity of 
constitutional symptoms and local reactions, such as 
the matted skin and subcutaneous tissue about the in- 
jection site. Despite the foregoing precautions an 
occasional animal will die. The elimination of electro- 
lytes during the i2'hour dialysis process has another 
advantage in that the protein hormones become more 
completely soluble as the amount of salt decreases. 

After dialysis, the entire contents of the bag are 
returned to the original unwashed 250 cc. centrifuge 

^ C.E.N.C.O. No. 70160A. Tubing 1 1/8 inches in width and 
0.00071 inches thick. 
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tube and after the rinsings are added, the precipitate 
IS centrifuged down The supernatant liquid is 
poured off into beakers and reprecipitated with 4 to 6 
volumes of 95 per cent ethyl alcohol, and the precipi' 
tate IS permitted to settle overnight Difficulty is oc' 
casionally encountered in causing the protein hor^ 
mones to reprecipitite A number of measures may 
be taken to obviate this difficulty, including vigorous 
stirring or shaking, increasing the concentration of 
alcohol, adding o 5 mg of NaCl, and adding 5 to 10 
cc of ethyl ether 

The clear supernatant liquid is siphoned off and the 
residue transferred to pointed tip 50 cc centnfugc 
tubes and centrifuged for 2 to 3 minutes The prccipi' 
tate IS thoroughly mixed with ethyl ether and centra 
fuged again before it is dried m front of a fan, along 
with the precipitating beaker This last step is virtu 
ally the same as the earlier washing and centrifuging 
of the first precipitation since here again the beaker 
is retained to be washed It can also be used to hold 
the washings of the syringe 

The small dried cake of precipitate is most convem 
lently broken up with an 18 gauge, 2 inch needle at' 
tached to a 5 cc syringe Neutral distilled or tap wa 
ter IS flushed through the precipitating beaker with 
the syringe three separate times and added to the pre 
cipitate in the centrifuge tube three separate times, 
centrifuging off the final solution for use each time 
The water is added m 3 , 1 , and i ^ cc amounts to 
both the beaker and centrifuge tube The precipitate 
IS completely broken up and exposed to the water by 
repeatedly drawing it up into the syringe and force' 
fully expelling it The solution of hormone, now in 
the form for injection, is contained m a total volume 


of 6 cc so that i cc injections can be made twice 
daily for three successive days If cloudiness or pre' 
cipitates remain in the final injection solution, a 
further centrifuging of the whole amount before in' 
jection may eliminate this Assay rats are 22 to 24 
days old at the time of the first injection and are killed 
by rapid decapitation 14 to 16 hours after the final in' 
jection Vaginal opening, although somewhat capri 
cious for use as an assay end point, is noted at autopsy 
The uterus and ovaries are dissected free and weighed 
separately (preferably on a Roller Smith torsion bal 
ance) as previously described (5) 

Results, using the above simplified procedure, have 
been more uniform, and slightly higher than with the 
use of previously described methods 
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ADDENDA 

R F Vamey and F C Koch reporting in Endocrinology 30 
399, March, 1942 suggest that dialysis causes marked reduction 

be variations in the cellophane osmosis membranes used One 
notes that deaths occurred in many of their assay animals regard 
less of the extraction method used The extracts prepared by the 
alcohol dialysiS'alcohol precipitation method have in our cxperi 
cnee, caused death m less than one per cent of the animals 
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point Hospital, Brooh}yn, F{ew Tor\ 


HE FOLLOWING CASE of primary hypO'Cvarian- 
I ism is presented because of its typical signs and 
UL symptoms and to demonstrate the production 
by treatment of the physiological phenomena of a 
normally approaching puberty. 


CASE REPORT 

G.P., age 15 years and 9 months, was first seen at the 
Greenpoint Hospital Out-Patient Clinic on April 6, 1940. 



Fig. I. G.P., age, 15 years and 9 months; before treatment, 
4/6/40. kg. a. After treatment was discontinued 10/04/40. Fig. 
J. Three months later, 2/28/41. Fig. 4. One year later, 2/18/ 42. 

The fact that she had grown 5 inches in height during the 
preceding year was the chief complaint made by her 
mother. Besides not having menstruated as yet, headaches, 
frequent colds, and constipation associated with cramps, 
completed the story of accompanying symptoms. 
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She was a full-term baby, weighing 10 pounds at birth, 
and she developed normally. Pubic hair and a slight bulge 
about the mamunlla had appeared at fourteen and one' 
half years. These have not increased in amount or size 
during the last year. Headaches over the right side’ of 
the head occur frequently. She is agreeable and helpful 
at home but shows no sign of sociability; nor does she 
take any interest in outside activities. Her school work 
is just passable. 

The maternal grandmother and paternal grandfather 
were obese; her father is tall and stout; her mother tends 
towards obesity and is of a neurotic disposition; one 
brother, older, is apparently normal. 

Examination. G.P. is a tall, thin and pale girl. One is 
struck at once by her eunuchoid proportions, her juvenile 
visage, and her quiet and reserved demeanor. Although 
she co-operates perfectly and is agreeable to all routine 
requirements, a definite shut-in personality with an ab- 
sence of normal aggressiveness is evident. 

The skin is pale with no blemishes. There is no axillary 
hair; the pubic hair is scant; the escutcheon, normal. De- 
creased somatic development is apparent in her long, 
thin frame (figure i). The small mammary bulge is 
soft and insensitive. The abdomen is thin and flat. 
Teeth are rather well-spaced; dentition moderate. The 
heart and lungs are normal. The external genitalia appear 
hypoplastic and dry; no internal examination was made. 

The body weight is 108 pounds; the height, 64K 
inches; span, 68 inches; lower measurement, 34 inches. 

The B.M.R. is normal; the blood count relatively nor- 
mal; hemoglobin, 73 per cent. The roentgenogram re- 
vealed the olecranon epiphysis to be partially united; 
the metacarpal and phalangeal epiphyses show no sign 
of union. The bone age is about 13 years (r, 2). 

The vaginal smears are dry, the material is scant and 
obtained with difficulty. When stained with crystal 
violet the smears reveal thick clumps of material contain- 
ing a few well-defined cells, many of which are from the 
deep layers, and very little debris. The picture micro- 
scopically is one of well-advanced atrophy of the vaginal 
epithelium (fig. 5). 

Summary of findings. There is an absence of the men- 
arche; a delay and absence of progressing development 
of secondary sexual characteristics; an overgrowth of the 
long bones producing eunuchoid proportions; a delayed 
union of the epiphyses; poor somatic development; juve- 
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nile mannerisms and psyche , an absence of signs and symp' 
toms pointing to the thyroid or pituitary glands as 
possible causes for the ovarian deficiency These signs» 
varying in degree only, are cardinal and comprise the 
diagnosis and differential diagnosis of primary hypo* 
ovarianism (i, a) 

Treatment Treatment was begun on May 6, 1940 In- 
tramuscular injections of pregnant mare-serum hormone, 
400 international units^ were given daily for la days 
begmnmg every aSth day Thyroid extract, 1 gram daily 
was presenbed Vaginal smears were taken every other 
day 

Results of therapy Towards the end of June, after the 
second course of treatment, the mammary glands showed 
signs of resuming growth At the same time the vaginal 
smears became more moist, the clumps of cells less com- 
pact, the individual cells more discrete, and changed from 
oval to a pentangular form, deep cells were numerous 
During the next month evidence of probferation of the 
vaginal mucosa could be found in the appearance of large, 
well defined cells, a diminution of the.nuinbcr of deep cells, 
and a normal amount of bacteria and leucocytes From that 
point on, improvement in the appearance of the vaginal 
smears took place in a sequence not unlike that seen in 
the smears of menopausal women receiving estrogenic 
therapy (3) On Aug 30, 1940, the smear contained uni- 
formly large cells and a few leucocytes Two days later 
the smear contained typical cornified cells only Within 14 
hours bacteria and leucocytes appeared m large numbers, 
the cells became elongated and the nuclei were large 
Within the last week prior to menarche the character 
of the smears changed rapidly and they resembled closely 
those observed in the premenstruum of normal women 
In a broad sense a comparison of the vaginal smears in 
this case may be made with those of prepubertal girls as 
they approach normal puberty (4) In the latter instances, 
however, the process is slower and demonstrable only over 
a longer period of time 

Although at no time during treatment with gonado- 
tropin was estrogen given, the vaginal smears became 
clearer and cleaner as bacteria and leucocytes gradually 
diminished in amount until on Aug 30, 1940 (fig 8), after 
the fifth course of treatment, there appeared a vaginal 
smear containing typical cornified cells (5) The menarche 
occurred on Sept 10, 1940 > lasted 7 days and was ac- 
companied by no discomfort All treatment was dis- 
continued at this time (fig 2) 

By Feb a8, 1941, no further excessive linear growth had 
occurred and the olecranon epiphyses were completely 
united, the epiphyses of the hand were partially united, 
the menses had recurred normally and regularly to date, 
the secondary sexual characteristics continue to show 
improvement (fig 3 ) 

On Feb 18, 1942 the growth recorded since treatment 
was started is inch, the hand epiphyses are completely 
united, the menses appear normal and regularly In every 
way the patient has developed into an apparently normal 


' The gonadotropic hormone from the serum of pregnant 
Wares (Anteron) w,as supplied b) the Schenng Corp Bloomfield, 


young woman The eunuchoid proportions naturaly 
remain (fig 4) 

DISCUSSION 

We have been dealing with a condition, all symp- 
toms of which can be attributed to the absence of 
estrogenic hormones (6, 7, 8) The processes of 
maturation resulting in puberty are synchronized 
culminations of physical and physiological inter- 
relationships (6-1 1) In order for the ovary to play 
Its part properly in these reactions, it must produce 
estrogen, not only for its effect on the genital and 
somatic systems, but also for its effect on the other 
ductless glands (6, 8) To.accomphsh this effectively 
Its development must be completed according to a 
physiological schedule 

It IS believed at present that the ovary at birth is 
composed of a large cortex which contains primordial 
follicles Deep in the medulla, primary follicles con- 
taining the definitive germ cells attempt to develop 
but, their span of existence being short, they soon 
undergo atresia or cyst formation (it, la) In the next 
la to 14 years, the entire cortex disappears, while the 
follicles in the medulla survive for longcrpenods and 
gradually succeed in producing some estrogen before 
being inactivated (6) The cumulative result of this 
prepubertal follicular activity produces the estrogen 
responsible for the secondary sexual characteristics 
and prepares the genital tract for puberty Finally, 
when the entire original cortex has disappeared, the 
large follicles near the surface of the ovary can rupture 
and liberate their ova Thus, m the ovary itself, there 
arc morphological changes which must also be com- 
pleted according to schedule since, no matter how 
large the follicle, or how great the amount of estro 
genic hormone produced, unless the infantile cortex 
disappears, rupture of the follicle through the surface 
of the ovary to release the ovum is impossible A de- 
lay in rupture necessarily results in death of the ovum, 
little or no lutemization, and above all, little chance 
for normal rhythmic ovarian physiology (6, 7, 11, 12). 

In primary hypo ovarianism, in which no other 
glands seem to be responsible for the gonadal insuf- 
ficiency, It has been assumed that the gonads them- 
selves are refractive to gonadotropic stimulation 
(i, 2) But this apparent refractiveness may well be an 
inability to respond on the part of an ovary whose 
development is so much retarded as to make it appear 
that all function has ceased Immature ovaries cannot 
be expected to react to gonadotropic influences as do 
mature ones, 1 e , with follicle rupture, ovulation, 
and lutemization (6, 7) Refractiveness, therefore, 
may be an incorrect term The ovary m question may 
be actively undergoing histological changes, and may 
even make up for its retardation under active spurring 
by an exogenous gonadotropin Conditions produced 
by a prenatal unbalance of maternal hormones (12, 
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The basal metabolism was minus 8 per cent. 

The parents, being disturbed by the genital abnormal' 
ity of the patient and convinced that she was a female 
in habits and actions, requested that the penis be re- 
moved. This was agreed to and it was further proposed 



Fig I. Configuration of body with 
MALE TYPE BREAST, RUDIMENTARY PENIS. 


to do an exploratory laparotomy. Consequently on 
]uly 21 , Dr. N. Allen performed a 6'inch low median 
laparotomy. Both adrenal areas were palpated, the sur- 
geon's impression being that there was no abnormal en- 
largement. The spleen was freely movable. The right lobe 
of the liver was enlarged. 


Examination of the pelvis revealed that a rudimentary 
uterus (finger-like in shape) approximately 4 cm. long and 
2 cm. in diameter was present. It was embedded in tissue 
resembling the broad Hgament. Extending from the uterus 
were the right and left fallopian tubes with their fimbri- 
ated ends. On the right side just beneath the fallopian 
tube, near its distal end and normally situated was a 
small but normal-appearing ovary. About 2 inches (5 cm.) 
from the rudimentary uterus was a testicle, 2 cm. long, 
bluish-white in color. It was easily removed. 

On the left side, in the same relative position as on the 
right beneath the fallopian tube was a testicle about 2 cm. 
in diameter, white in color with a shiny capsule. This was 
removed. There was a definite contrast between the 
bluish-white color of the right testicle and the white 
fibrous appearing testicle on the left side. Neither tube 
nor rudimentary uterus was removed, and the right ovary 
was also not disturbed. Appendectomy was performed. 

Following closure of the laporatomy wound, the pa- 
tient was put up in stirrups and a catheter inserted into 
the bladder. The entire penis was removed and a plastic 
reconstruction was done (fig. 4). 

Other than a superficial infection of the abdominal 
wound which caused a fever for 10 days, her recovery was 
uneventful. 

The pathological report was as follows. 

“The penis with a normally formed glans and prepuce, 
measures 5 cm. No evidence of an orifice. On section two 
oval shaped brown areas of tissue — corpora cavernosa 
penis. 

There are two rounded slightly flat masses, the right 
one is 2 cm. long, bluish-white in color and on section show 
a yellowish-white papilliferous mass apparently not di- 
vided by fibrous septae, doughy in consistency. The left 
mass, pearly white in color, is firm and there is a white 
mass encapsulated from the surrounding parenchyma.’’ 

The microscopic report was. “x. Cavernous tissue. 

2. Right testis: malignant teratoma of the seminoma 
type (fig. 5). The stroma is richly infiltrated with lympho- 
cytes and is composed of large round cells of the embryonal 
type. There is every indication of a rapid growth of the 
malignant embryonal element. 

Left testis: Epidermoid cyst in hypoplastic testis.” 

On July 18, a 12-hour specimen of urine totalled 1615 
cc. Gonadotropic hormone assay was made according to 
the method of Heller and Heller (i). Injection into a rat 
produced a i + vaginal opening. The uterine weight was 
90 mg. and the ovarian weight was 87.5 mg. The amount 
of the hormone present was the same as that usually found 
in castrate or menopausal urine. 

On Jan. 10, 1942, approximately 6 months after opera- 
tion, a 12-hour specimen of urine totalled 2225 cc. The 
same procedure for gonadotropic hormone assay in the 
rat produced a, negative vaginal opening. The uterine 
weight in the rat was 21. i mg. and the ovarian weight was 
14.4 mg. This type of assay response would be normal for 
a 14-year-old girl who had not reached puberty. There is 
sufficient contrast between the gonadotropic content of 
the urine in the pre-operative and post-operative periods 
to be of some significance. However, deductions from 
single assays cannot be made with any conclusiveness. 
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COMMENT 

The parents of the child stated that they had not 
seen anything abnormal about her genitals when she 


As a child she played with dolls and acted like a 
normal female. At the age of ii she took up sewing 
and applied nail polish She attended school at the 



Fig a. Rudimevtary pemis Fig j Penij with raphe, lateral walls of urethral 
FOLDS FORMING LABIA MINORA, NORMAL APPEARINC VAGINAL OPINING. Fig 4. VuLVA AFTER 
REMOVAL OF PENIS AND PLASTIC RECONSTRUCTION 



Fig 5. Teratoma OF THE TESTICLE OF THE SEMINOMA TYPE. 


was a baby. Her father had frequently bathed her and 
did not sec any abnormality. The parents and the 
patient agreed that the voice became, masculine three 
years ago at the age of eleven. 


age of 6, did well in her classes, 
the 9th grade. She never had ► 
vaginal discharge. The h > 
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voice all appeared at about the same time, 3 years 
ago. 

One might assume that the intra'abdominal testis 
and specifically the active right testis gave off testic- 
ular hormone at this time when the patient was 
nearing puberty. As to when the tumor became ac- 
tively malignant is of course uncertain. 

Young (2), in his treatise on genital abnormalities 
and hermaphroditism said, “The gonadal aniage 
may be reversed and hormonal factors also may con- 
tribute to the sexual deflection by secretory hormones 
which have opposite effects than those normally 
secreted by the developing ovary or testis, as the case 
may be. What started out to be anatomically an ovary 
might secrete androgenic substances similar to chemi- 
cal structures and biological actions to the testis 
hormones. Hormonal intersexuality is probably a 
phenomena of later embryonal life just as it some- 
times occurs in adults with mascuh'nizing tumors. It 
is probable, according to Goldschmidt's hypothesis, 
that most pseudohermaprodites are on a genetic basis 
and the chromosomal structure of all their body 
cells are either the male or female formula. However, 
the opposite sex determining factors or forces in the 
individual cells are dominant and much greater, so at 
some point (drehpunkt) in development they turn the 
future development into a cell having the opposite 
sex characteristics.” The latter is probably what took 
place in the patient here reported . 

The approach of puberty set the sex mechanism in 
motion and the dormant testis teratoma became ac- 
tivated so that hermaphroditism then followed. The 
right testis in contrast to the left testis as the patho- 
logical report shows, was no doubt the responsible 
factor for the hermaphroditism. 

Vastola fi) reported in interesting male hermaph- 
rodite, aged Tj'y, with a pelvic tumor. This was re- 
vealed on laporatomy to be an embryonal carcinoma 
of an abdominal testis with a twisted pedicle and 
hemorrhage into the tumor mass. Dr. James Ewing 
who examined the specimen stated that it was a large 
round and polyhedral-cell carcinoma. It was atypical 
teratoid cancer and of teratoma origin not derived 
from the tubule cells, as tumors that may possibly 
originate from tubule cells and may be called semi- 
noma generally are more alveolar in structure and lack 
lymphoid stroma. Yet Ewing did not insist too 
strongly on the exact derivation of this particular 
tumor which impressed him as an embryonal growth. 

Carmichael and Oldfield (4) reported a case of male 
pseudohermaphroditism in a girl, aged 14, with a 
large intra-abdominal teratoma. The tumor, which 
arose by a short pedicle from the site of the left ovary, 
was removed along with the fallopian tube and 
ligament. Its removal revealed an abnormality at the 
site of the right ovary, there was no ovary proper but 


only a small nodule of what appeared to be ovarian 
tissue in the posterior layer of the broad ligament. 
The uterus and right tube were small but otherwise 
normal. The tumor was found to be a ‘typical small- 
cystic teratoma containing numerous derivations of 
all three germ-layers, some at a primitive embryonic 
stage of development, others with a fully dif- 
ferentiated adult structure.’ 

Klaften (5) reported a case of pseudohermaphrodi- 
tism associated with a large-celled ovarian carcinoma. 
He discussed the origin of these ovarian tumors which 
give rise to pseudohermaphroditism. They begin, he 
said, as a solid tumor of the ovary which was desig- 
nated for a long time as alveolar sarcoma. Von Werdt 
called them solid granulosa cell tumors and derived 
from unused granulosa cell elements. Robert Meyer 
said that these tumors have all various types of desig- 
nations. Von Pick termed them ‘epithilioma chorio- 
ectodermale' ; Von Krompecher gave them the name 
‘endothelioma’; Von Werdt ‘granuolosa cell tumors’; 
Von Chevassu ‘seminome’; Ewing, ‘Embryonal carci- 
noma of the testicle’; Klaften favored R. Meyer’s 
term ‘disperminome.’ 

Ewing (6) in discussing the embryonal tumor of the 
testis said, “The most frequent tumor of the testis is 
composed of large round or polyhedral cells of em- 
bryonal type, lying diffusely or in large alveoli. The 
stroma is often richly infiltrated with lymphocytes. 
Through the demonstration by Wilms, Ohkubo and 
others, that many of these tumors contain teratoid 
elements, the suspicion first stated by Langhans, that 
the tumors are teratoid, has been confirmed. Yet 
Chevassu, Debomadi, and others derive this tumor 
from the spermatoblasts or embryonal equivalents, 
and separate this group from the teratomas with 
which they are so often associated. Several considera- 
tions forced the writer to conclude that this common 
tumor of the testis is always a one-sided development 
of a teratoma, and is not derived from the adult 
spermatoblasts.” Ewing then goes on to give these 
reasons. 

SUMMARX 

A case of hermaphroditism in a girl aged fourteen 
is reported. A 5 cm. long penis-like structure with a 
normal appearing glans penis and prepuce was 
present. A normal-sized vagina, a rudimentary uterus, 
normal tubes with a right and left sided testis and a 
right-sided ovary were present. The testis on the 
right side was a highly malignant teratoma of the 
seminoma type. The left testis was hypoplastic and 
contained an epidermoid cyst. The body build was of 
masculine type as was the voice and hair distribu- 

Her inclinations and habits were those of the female 
sex. Gonadotropic hormone assay before and after 
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operation reveal a significant difference in that prc' 
operatively the amount corresponded to that found 
in the urine of castrate and menopausal women, 
whereas 6 months post^opcratively the amount was 
normal for a 14'year old girl. 

At the present time (February, 1941) she is doing 
well m school, engages in the usual activities with 
other girls, goes swimming without embarrassment, 
does sewing, uses lip rouge and nail polish. She con- 
siders herself a normal girl. 
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B ecause members of the vitamin B complex are 
concerned in carbohydrate metabolism, it has 
been suggested that they might have an 
amehorating effect in diabetes mellitus. Clinical 
trials (i) with thiamine hydrochloride have been dis- 
appointing, but in experimental diabetes, Chaikoff 
and Kaplan (a) have shown that the administration of 
whole vitamin B complex prolongs the h'fe of depan- 
creatised dogs. We have, therefore, tried the vitamin 
B complex in clinical diabetes, but without benefiting 
the condition. 

methods 

Assessing the effect of a therapeutic measure in 
diabetes is difficult because of the great fluctuations 
in severity which many patients manifest. Elderly 
diabetics, in particular, often may take 20 to 30 units 
of insuh'n daily less than their true requirement, and 
only gradually over weeks develop marked glyco' 
suria. The effect of infections is likewise welhknown. 
It is possible that serial glucose tolerance tests would 
be the most accurate criterion for judging the condh 
tion of a diabetic, but such tests were not made in our 
patients.- Patients in two principal categories were 
used. d). Those who took no insulin but had glyco- 
suria, in whom improvement could be shown by a 
decrease in the amount of sugar lost in the urine, b). 
Those taking insulin, who could be rendered sugar' 
free, or could have their dose of insulin reduced. 

Only patients were chosen whose long (months to 
years) attendance in the Diabetic Clinic had led to 
more or less constant values for body weight, insuKn 
dosage (doses varied from o to 120 u daily) and de' 
gree of glycosuria (from none to 3 plus by Benedict s 
test). The patients were observed at weekly or hi' 
weekly intervals while taking the vitamin B prepara' 
tion. During subsequent periods when the vitamin 
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preparation was withdrawn a placebo resembling the 
vitamin preparation was given. 

The vitamin B complex, a heavy syrup obtained 
from rice bran, was given in a dose of one ounce 
daily.- This amount contained the following quanti' 
ties of vitamins: thiamine hydrochloride, 4.5 mg.; 
riboflavine, 300 micrograms; vitamin Be, 4.5 mg.; 
nicotinic acid, 60 mg.; pantothenic acid, 12 mg.; the 
filtrate factor (JukeS'Lepkovsky) was 28 per cc. 

results and discussion 

Twenty'one patients were given the vitamin B 
complex for periods of from 3 to 16 weeks, with the 
results shown in table 1. There was no significant 
change in weight, glycosuria or insulin requirement. 
The slight increases or decreases noted were only i 
or 2 pounds of body weight, a change of one plus in 
the Benedict’s reaction, or a change in insuh'n dosage 
of 2, or at most 4 um'ts. 

Although both insuh’n and members of the vitamin 
B complex are involved in carbohydrate metabolism, 
and may to some extent be supplemental as demon- 
strated in animal experiments, this summation of ac- 
tion could not be shown in diabetic patients. Many 
of the patients felt better generally, especially, in that 
they slept better and their appetites improved. This 
is to be interpreted as a rectification of an unrecog- 
nised deficiency state rather than as amelioration of 
the diabetes. 

CONCLUSIONS 

Large doses of a potent vitamin B complex prepar- 
ation, given for periods up to 16 weeks to diabetic 
patients, had no discernible effect on the severity of 
the disease. 
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Table i Comparison with previous control periods 


Patient 

Drug^ 

Duration of 
Medication, 
Weeks 

Insulin 

Requirement 

Glycosuria 

Body Weight 

Remarks 


B 

12 

Same 

Slight decrease 

Same 

Feels and sleeps better 


P 

a 

Same 

Slight increase 

Same 



B 


Same 

Same 

Same 



P 

12 

Same 

&me 

Same 



B 

12 

Same 

Same 

Same 

Feels the same 


P 

12 

Same 

Same 

Same 



B 

12 

Same 

Same 

Same 

Feels the same 


P 


Same 

Same 

Sarre 

Feels the same 


N 

6 

Same 

Same 

Same 

Feels the same 


B 

5 

Slight decrease 

Same 

Slight decrease 

Feels better 


N 

II 

Same 

Same 

Same 

Feels better 

6 

B 

3 

Increased 

Increased 

Same 

Feels the same 


N 

12 

Increased 

Same 

Decreased 

Feels the same 

7 

B 

16 

Same 

Same 

Same 

Feels better, appetite 


P 

6 

Same 

Same 

Same 

better 

8 

B 

12 

Slight increase 

Same 

Same 

Feels same, appetite better 


N 

2 

Same 

Same 

Same 

Appetite better 

9 

B 

15 

Same 

Same ^ 

Same 



P 

4 

Same 

Same 

Same 

Feels worse 

10 1 

1 ® 

1 ' 

Same ^ 

Same 

Same 


11 

B ! 


Same 

Same 

Same 



P 

8 ! 

Slight increase 

Same 

Same 


11 

B 

8 

Same 

Same 

Same 


1 

n 

B 

16 

Same 

Same 

Same 



B 

8 

Same 

Same 

Slight increase 


14 

B 

4 

Same 

Same 

Same 



P 

4 

Same 

Slight increase 

Same 



B 

16 

Same 

Same 

Slight increase 


16 

B 

8 

Slight increase 

Same 

Same 

Feels better 

17 

B 

8 

Same 

Same 

Same 


18 

B 

8 

Same 

Same 




P 

4 

Same 

Same 

Same 


19 

B 

4 

Same 

Same 

Same 

Feels the same 

20 

B 

12 

Increased 

Same 




P 

8 

Increased 

Same 

Same 


21 

B 

1 ■* 

Same 

Slight increase 

Slight decrease 


22 

B 

12 

Same 

Same 




P 

8 

Same 

Same 

1 Same 



‘ B, vitamin B complex, P, placebo, N, neither vitamin nor placebo 















Repeated Glucose Tolerance 
Tests in Hyperthyroidism 


Henry J. John, M.D. 


Lawson General Hospi- 
tal, Atlanta, Georgia 


pnr^ HIS STUDY, based on 13 1 repeated glucose 
tolerance tests, performed before and after 
-iL operation, in fifty cases of hyperthyroidism, 
constitutes one part of a comprehensive investigation 
on repeated glucose tolerance tests in children, in 
adults, and in adults with hyperthyroidism. The re^ 
suits in the first group have already been pubhshed 
(i). The results in the group of adults without hyper- 
thyroidism are now in preparation. 

The glucose tolerance tests in all instances were 
performed on fasting patients. One hundred grams of 
glucose was administered by mouth in 250 cc. of 



Fig. I. Comparison of the results of repeated glucose 
TOLERANCE TESTS IN THREE GROUPS OF PATIENTS: adults With hyper- 
thyroidism, adults without hyperthyroidism, and children. 

water, with a bit of citric acid added to the solution. 
Then samples of blood were withdrawn one-half 
hour, one hour, two, three and four hours after the 
ingestion of the glucose solution. The determinations 
of the blood sugar were made on one cc. of blood, 
with the Myers’ modification of the Benedict method. 

The object of this particular study was to note the 
eifcct of hyperthyroidism and of thyroidectomy on 
disturbed or normal carbohydrate metabolism, and to 


compare these findings with those obtained in the 
other groups of cases, that is, in children (patients 
less than ao years of age), and in adults who did not 
have hyperthyroidism. These comparisons are shown 
graphically in figure 1. The most striking fact shown 
by this chart is that patients with hyperthyroidism 
who displayed a normal glucose tolerance curve at the 
outset continued to show a normal curve, indicating 
that the carbohydrate metabolism remained intact, 
in spite of hyperthyroidism. This 100 per cent in- 
cidence of a continued normal curve is much higher 
than in the adults who did not have hyperthyroidism, 
and also than in the group of children. Since the in- 
cidence of diabetes in patients with hyperthyroidism 
is greater than the general incidence of diabetes by 
more than 100 per cent the complete stability of the 
normal glucose tolerance curve in these patients with 
hyperthyroidism would suggest that when the carbo- 
hydrate metabolism remains normal despite the stress 
of hyperthyroidism, it must indicate that the in- 
dividual patient has a good insulogenic reserve. 

The stress of hyperthyroidism is temporary, and 
if it is due to factors other than an effect on the in- 
sulogenic apparatus itself, it might be expected that 
a considerable number of patients who displayed a 
disturbance of carbohydrate metabolism during the 
period when the thyroid was hyperactive would 
show a return to normal when this was eliminated 
by operation or other means. The data in figure i 
show that this was true in comparison to the group 
of adults who did not have hyperthyroidism. The 
percentage of patients with hyperthyroidism whose 
glucose tolerance curves returned to normal was 38.7 
per cent, while in the patients who had no hyper- 
thyroidism, the figure was 29.6 per cent. In the group 
of children, the percentage that returned to normal 
was higher than in the hyperthyroid group, 45.5 pet 
cent. But this figure was based on only 19 cases, so 
the percentage figure may be misleading. If the values 
for the adults and children are grouped, the average 
for the two is 31 per cent, which indicates that the 
return to normal is considerably higher in the hyper- 
thyroid group. 

In the three groups of cases we find that in 80.6 per 
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cent of patients with hyperthyroidism there was no 
change in the glucose tolerance cur\'e, whether nor- 
mal or abnormal, while the corresponding figure for 
the other groups of adults and children was 75.3 per 
cent and 72.2 per cent, respectively. 

The following case records are typical of some of 
the individual variations in the behavior of the glucose 
tolerance curve in patients with hyperthyroidism. 

Case I shows the steady and progressive improve- 
ment in carbohydrate metabolism which may occur 



Fig. 8- The changes in the aceto-acetic and /S-o-xybutyric acid 

CONTENT OF THE BLOOD IN HYPERTHYROIDISM. 

following thyroidectomy even when the hyperthyroid- 
ism is severe. The patient was a woman, aged 60, whose 
B.M.R. was plus 41 per cent, when she was first ex- 
amined on Dec. 16, 1925. She had lost considerable 
weight, and had glycosuria and hyperglycemia. The 
findings in successive glucose tolerance tests during the 
12 years following show the steady improvement in 
the carbohydrate metaboh'sm to a normal level (fig. 2). 

’ Case 2 shows that the response of the carbohydrate 
metabolism to thyroidectomy may not be immediate. 
The patient, a man, aged 56, who had previously been 
obese, had a B.M.R. of plus yo per cent. He also had 
hypertension (190 mm. Hg systoh’c, 78 mm. Hg dias- 
tolic), and toxic peri-arthritis. He had glycosuria and 
slight hyperglycemia. Thyroidectomy was performed 
on April 26, 1928. On April 25, a glucose tolerance test 
showed a definite lag in the curve. Eight months later, 
however, the glucose tolerance curve was normal (fig. 
?)• 


Case 3. In this instance the glucose tolerance cur\'c, 
repeated 7 months after thyroidectomy, showed an 
impairment of carbohydrate metabolism which was 
accounted for by a recurrent goiter. The patient, a man, 
aged 33, had an adenoma of the thyroid, with hyper- 
thyroidism. His B.M.R. was plus 15 per cent and he 
had mild hyperglycemia before operation which was 
performed on Dec. 7, 1927 (fig. 4). 

Case 4 shows the effect of hyperthyroidism on carbo- 
hydrate metabolism in a case of diabetes. The patient, 
a man, aged 60, had had diabetes for about 8 years 
when hyperthyroidism developed during the time he 
was using iodised salt. The B.M.R. was plus 50 per 
cent before thyroidectomy was performed, and at the 
same time, the level of the blood sugar reached its peak 

(fig- ?)• 

Case y demonstrates the variations in the glucose 
tolerance curve over a period of more than five years in 
a case in which diabetes persisted after thyroidectomy. 
The patient was a woman, aged yo, who had an ade- 
noma of the thyroid with hyperthyroidism. She was 
obese and displayed glycosuria and hyperglycemia when 
she was first examined. The basal metabolic rate at that 
time was plus 36 per cent. The blood pressure was i6y 
mm. Hg systolic, 90 mm. Hg diastolic. Since the thy- 
roidectomy the patient has remained diabetic, although 
there has been some fluctuation in the glucose tolerance 
curve (fig. 6), 

Case 6 is interesting because it shows the effect on 
carbohydrate metaboh'sm of adrenal denervation. The 
patient was a young woman with hyperthyroidism, 
aged 23, who at the time of the initial examination, dis- 
played glycosuria, but the blood sugar was normal. 
The B.M.R. was plus 28 per cent and the blood pressure 
was 130 mm. Hg systolic, 70 mm. Hg diastolic. De- 
nervation of the right adrenal was carried out on March 
31, 1933, and five days later the glucose tolerance curve 
showed a sharp upswing (fig. 7}. Five days after de- 
nervation of the*Ieft adrenal gland the level of the blood 
sugar following the ingestion of glucose was much lower. 

DISCUSSION 

The carbohydrate metabolism tends to be unstable 
in a considerable number of patients afflicted with 
•hyperthyroidism. In a series of 9000 cases of hyper- 
thyroidism, some disturbance was found in 7 per cent. 
There are a number of reasons for this finding in 
hyperthyroidism. 

In the first place, patients with hyperthyroidism 
have an increased rate of metabolism which usually is 
accompanied by a marked increase in the intake of 
food consisting largely of carbohydrates. This places 
an additional load on the insulogenic apparatus, 
which, if there is a sufficient insulogenic reserve, 
withstands the added stress. If not, the carbohydrate 
metabolism is likely to break down under the strain. 

The liver in hyperthyroidism is usually poor in 
glycogen. This has been proven by numerous expen- 
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mental investigations in which the feeding of desic- 
cated thyroid gland to animals has been shown to 
result in a reduction of glycogen in the liver (3, 4 . 5 )- 
Fraaier (6) showed that the liver glycogen in control 
animals was 5 4 gm per cent, in animals that received 
thyroid extract, o 82 gm per cent, in those that re- 
ceived thyroid plus potassium iodide, o 12 gm pet 
cent, and in those that received thyroid plus glucose, 
o 17 gm per cent Whether this is caused by the in- 
creased withdrawal of food reserves from the liver as 
the result of the higher rate of metabolism, or whether 
there is a disturbance in the mechanism of storage of 
glycogen in the liver, is still a question The presence 
of mild acidosis may play a part in this phenomenon 
(fig 8) The fact that epinephrine, in the presence of 
a constant hyperglycemia, causes a marked depletion 
of glycogen from both the liver and the muscles (7) 
may also have a hearing Hepatitis was demonstrated 
by Weller (8) in 50 per cent of a series of necropsies 
performed on patients with Graves’ disease Thus the 
presence of hepatitis may be a factor which affects 
the carbohydrate metabolism in hyperthyroidism 

In hyperthyroidism there is a marked increase in 
the ketone bodies in the blood (fig 8) In the presence 
of acidosis we know that the insulin requirement of 
diabetic patients under treatment increases, often 
strikingly Whether this means that m the presence of 
a higher concentration of acids less insulin is secreted, 
or whether there is inactivation of the secreted insulin 
in circulation, has not been demonstrated clearly’ 

There is also an accumulation of lactic acid in the 
blood stream in hyperthyroidism This may be due 
either to an increased rate of production or to a de- 
creased rate of removal In normal animals the greater 
part of lactic acid which escapes oxidation to carbon 
dioxide and water is carried to the liver for synthesis 
into glycogen Buell and Strauss (9) have shown ex- 
perimentally that in hyperthyroidism the abihty of 
the liver to convert lactic acid to glycogen is impaired 
Figure 9 shows the results demonstrated by these 
authors, that is, the marked decrease of glycogen in 
the hver and the relative increase of lactic acid in the 
blood in hyperthyroidism 

From the foregoing facts, it would appear hkcly 
that both the pancreas and liver are involved in the 

^ Sior** _ 

- ouiuuo i‘*i8uidngejsrcversib!euptothi3pointtthichmeans 
Dy changing hyperglycemia to normal level If this stage ofhv' 

ropic QCgeneration lasts beyond 3 months the reversible change 
IS no longer possible and the changes in the islands «- 


u . u lui. iuiiMjiunLc ot controlling 

such an hypcrglycerma m order to protect the islands from a 
possible permanent damage 


dvsturbcincc of carbohydrate itietabolism which occurs 
in bypcrthyrovdism The exact part played by each 
of these organs is difficult to estimate If the liver 
alone were responsible for the impairment of carbo 
hydrate metabolism observed in hyperthyroidism^ we 
should expect a greater number of patients to return 
to normal after the hyperthyroidism has been elimi' 
nated by operation or treatment There should be no 
cases of diabetes resulting from the disturbance mi' 



Fig 9 Chamges in the gltcqgeh content op the irvER. and 

IN THE LACTIC ACID OP THE BLOOD IN THYROTOXICOSIS (After BucU 

and Strauss ) 

tiated by the hyperthyroidism, and certainly the 
incidence of diabetes should not be greater in hyper' 
thyroidism than m the general population 

We know, however, that the incidence of diabetes 
IS more than 100 per cent greater in patients with 
hyperthyroidism The incidence of diabetes in pa' 
tients with hyperthyroidism is 2 3 per cent (2), while 
m the general population it is about i per cent This 
fact cannot be disregarded Whether hyperthy' 
roidism, with its increase in metabolism and its ac' 
companying acidosis and hepatitis, also affects the 
insulogenic function of the islands of Langerhans is a 
point which needs to be elucidated by further experi' 
mental investigations We know that hypertbyroid 
ism not only causes temporary disturbances m carbck 
hydrate metabolism, but also that it doubles the 
incidence of diabetes itself Although we know some 
of the factors which contribute to this occurrence a 
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complete picture of the mechanism by which it is 
brought about is still lacking. 
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E dema is of common occurrence in patients 
with Addison's disease following treatment 
with desoxycorticosterone and sodium chlo 
ndc (1-4) In addition to edema, some patients also 
exhibit dyspnea, reduced vital capacity, elevated 
venous pressure and roentgenographic changes sug' 
gestive of cardiac dilatation It has been assumed that 
heart failure occurs under these circumstances, as a 
consequence of cardiac dilatation due to overloading 
the circulation with fluid However, all of the pa 
tients thus far described had the decreased blood 
volume and abnormally small cardiac size found in 
Addison's disease The present report is based on 
studies made in a patient without Addison’s disease 
who developed massive generahzed edema following 
administration of cortin and sodium chloride 

REPORT OF CASE 

B F (B I H is204o), a 43 year old man, with a past 
history of asthma, eczema and eosinophiha for many years 
and no evidence of adrenal cortical insufficiency, entered 
the hospital on Jan 10, 1942, because of dyspnea and 
generalized edema Twelve days before entry a dermatolo 
gist had prescribed daily doses of 50 gm of sodium 
chloride by mouth and i o cc of cortin intramuscularly for 
the treatment of his eczema At that time the blood pres 
sure was 120 mm Hg systolic and 80 mm Hg diastolic, 
the serum protein level was 5 94 gm per cent and the 
erythrocyte count was 5,100 000 per cu mm The patient 
received five daily injections of cortm Five days before 
entry, marked swelhng of the legs was observed The dose 
of sodium chloride was reduced to 3 0 gm daily and cortin 
was given every other day for two doses The edema 
rapidly involved the entire body, dyspnea and orthopnea 
developed, and the patient therefore entered the hospital 
Examination revealed rapid respiration, orthopnea, dysp 
nca, edema of the face, distended veins m the neck, 
tachycardia, dullness and greatly diminished breath sounds 
over the l ower portions of the lungs posteriorly, no rales. 
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enlargement of the liver 3 o cm below the costal margin 
with slight tenderness on palpation, abdominal distension, 
edema of the arms, legs and trunk, and an eczematous 
lesion of the skin 

Laboraiory data The red blood cell count was 5,400,000 
per cu mm , the hemoglobin was 90 per cent (Sahli), the 
white blood cell count was 12,100, and the differential was 
74 per cent polymorphonuclear cells, 15 per cent lympho 
cytes, 3 per cent monocytes and 8 per cent eosinophils 
The specific gravity of the unne was 1 024 Very large 
amounts of albumin and small numbers of red and white 
blood cells and granular casts were observed The results 
of the stool examination were negative Blood non protein 
nitrogen level was 37 mg per cent, serum protein level 
was 4 42 gm per cent, and the carbon dioxide combining 
power was 52 vol per cent 

Electrocardiographic tracings were normal 

Roentgenograms showed high diaphragm, moderate 
bilateral pleural effusion and congestive changes m the 
lungs The heart was not enlarged 

Clinical course The patient was given a salt poor diet 
with fluids limited to 1200 cc daily Edema, hypertension 
and tachycardia diminished shortly after the patient 
entered the hospital, disappearing completely by the 
eleventh day of his stay (fig 1} On the third day, am' 
monium chloride, 1 o gm , was prescribed five times daily, 
but no detectable change resulted During the first six 
days of the hospital stay, the rectal temperature rose to 
between 100 5® and loi 0® F every day, thereafter it was 
normal Albuminuria rapidly diminished, but did not dis 
appear until several days after all evidences of edema were 
gone (fig i) Granular casts, erythrocytes and leukocytes 
m the urme likewise were noted after the disappearance 
of all edema The blood non protein nitrogen level was 
approximately 35 mg per cent on several occasions The 
scrum protein level rose to 5 98 gm on the ninth day of 
the patient's stay and to 6 54 on the eighteenth day (fig i) 

METHODS OF STUDY 

The cardiac output was measured by the method 
of Starr and Gamble (5), all measurements being made 
with the patient in the 5cmi recumbent position in 
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the basal state. The oxygen consumption and respira- 
tory minute volume were measured at the same time. 
The pulse and respiratory rates were counted 6 to 8 
times during each determination. The arm to tongue 
circulation time was measured by means of decholin 
(6) and the lung to brain circulation time by means of 
carbon dioxide (7). The venous pressure was esti- 
mated by the direct method of Morit? and von 
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Fig- I. Response of patient without Addison's disease to 

THERAPY WITH CORTIN, 

Tabora (8). The lung volume and its subdivisions 
were measured by the method of Christie (9), modi- 
fied somewhat (10). The arterial oxygen saturation 
was determined by means of the method of van 
Slyke and Neill (ii), as modified by Fieser (12). 

OBSERVATIONS AND DISCUSSION 

Respiratory dynamics. The respiratory minute 
volume and rate were increased to twice normal while 
the patient was markedly edematous; the tidal air, 
however, was unchanged. The vital capacity was 
greatly diminished when first studied, the diminution 
being due to decreases in both reserve and comple- 
mental air volumes. The residual and functional 
residual air volumes were also decreased at this time. 
All of these volumes returned to normal after all 
evidences of edema had disappeared. The ratio of 
functional residual air to total pulmonary capacity 
was not abnormal at any time; it was 57.4 per cent 
when first studied, and 53.0 per cent after the patient 
had recovered. Congestive failure characteristically 
causes an increase in the ratio of functional residual 
to total capacity (13) and a decrease in tidal air. 
Pleural effusion, on the other hand, results in no 
change in the ratio of functional residual to total 
capacity (14, 15) and no striking change in tidal air 


volume. It is clear, therefore, that the changes in 
respiratory dynamics in the patient of the present 
report were due to pleural effusion and not to conges- 
tive heart failure. 

Arterial oxygen saturation. This was not strikingly 
low when first studied, although a significant increase 
did occur when the patient recovered. The changes 
are similar to those seen in other patients with pleural 
effusions (15). 

Venous pressure. The venous pressure was moder- 
ately elevated during the height of the patient's ill- 
ness, returning to normal after his recovery. This 
change is characteristic both of congestive failure (16) 
and of pleural effusion (15, 17), so that its occurrence 
in this instance is not diagnostic. 

Cardiac output and circulation time. The cardiac 
output and arm to tongue and lung to brain circula- 
tion times were all within normal limits when the 
patient was dyspneic, orthopneic and severely edema- 
tous. This clearly rules out congestive failure as the 
cause of these signs and S5miptoms. There was a small 
increase in cardiac output following recovery. This 
resembles the slight increase in cardiac output ob- 
served by other authors following resorption of 
pneumothorax of small or moderate size (18). 

Clinical manifestations. The patient’s illness was 
characterized by the rapid onset of marked generalized 
edema, severe hypertension, dyspnea, orthopnea, 
profuse albuminuria and the occurrence of erythro- 
cytes, leukocytes and casts in the urine. The serum 
protein concentration, normal before treatment with 
cortin and sodium chloride, fell rapidly to the low 
level of 4.42 gm. per cent. The manifestations, there- 
fore, are similar to those of acute or subacute nephritis 
or toxemia of pregnancy. It is of interest in this con- 


Table I. Measurements of the respiration and circulation 

IN THE PRESENCE OF ANASARCA AND AFTER RECOVERY 



During 

After 

Decholin circulation time 

16 . 7 seconds 

15.6 seconds 

CO2 circulation time 

6.8 seconds 


Venous pressure 

14.0 cm. 

5. 1 cm. 

Cardiac output 

Cardiac output/ 100 cc. O2 

3 . 76 liters 

3 . 90 liters 

consumed 

1 . 57 liters 

1.80 liters 

A-V difference 

6.36 vol. 

0 

> 


per cent 

per cent 

Stroke volume 

44 cc. 

51 cc. 

Pulse 

90 

77 

Arterial Oj saturation 

93 . 1 per cent 

98.2 per cent 

Oxygen consumption 

239 cc. 

216 cc. 

Basal metabolic rate 

+5.3 per cent 

— 1.8 per cent 

Respiratory rate 

20 

10 

Respiratory minute volume 

10,4 liters 

5.06 liters 

Tidal air 

520 cc. 

506 cc. 

Residual air 

1S75 cc. 

2420 cc. 

Functional residual air 

2370 cc. 

3850 cc. 

Reserve air 

495 cc. 

1430 cc. 

Complemental air 

1905 cc. 

3410 cc. 

Vital capacity 

2400 cc. 

4840 cc. 

Total capacity 

4275 cc. 

72^ cc. 

Functional residual air/total 


53.0 - 

capacityXioo 

55-4 
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nection thit other authors (i, 3, 4) have noted the 
early appearance of edema of the face in patients re^ 
ceiving desoxycorticosterone and sodium chloride 
therapy for Addison’s disease Edema may occur fol 
lowing desoxycorticosterone medication even if the 
intake of sodium salts is maintained at normal levels 
(2) Albuminuria has also been described (i) Ferrebee 
et al (i) first suggested that congestive failure, re^ 
suiting from cardiac dilatation due to overloading 
circulation with fluid, gave rise to the edema and 
dyspnea seen in such patients However, their data 
(1) show that the extracellular tissue fluid volume 
increased very much more than the blood volume, 
indeed in one patient with severe edema and dyspnea, 
the blood volume was only 300 cc greater than it had 
been when the patient was free of these symptoms 
Ferrebee et al (i) stressed increases in cardiac size 
following treatment with desoxycorticosterone, but 
McGavack (19) has shown that except for patients 
in crisis, changes in cardiac size in response to therapy 
in Addison’s disease are not related to variations m 
blood volume Conversely, a marked increase in 
blood volume does not cause cardiac dilatation and 
congestive failure Neither patients with poly^ 
cythemia vera (20), nor patients who have received 
large intravenous infusions at rapid rates of injection, 
exhibit cardiac dilatation or clinical or physiological 
manifestations of congestive failure (21, 22) Similarly, 
the hypertension which commonly develops after 
adrenal cortical hormone therapy (2) cannot be con' 
sidered a consequence of an increase m blood volume 
(21) It must be concluded, therefore, that the clinical 
manifestations and physiological findings in patients 
exhibiting massive edema after therapy with adrenal 
cortical hormones and sodium chloride are not those 
of congestive failure secondary to overloading the 
circulation with fluid The syndrome resembles 
closely that produced by the effects of a diffusely 
active vascular toxin, such as that which causes 
glomerulonephntis or toxemia of pregnancy It is 
worthy of note in this connection that the admmis 
tration of desoxycorticosterone to a patient with sub 
acute glomerulonephritis aggravated the hypertension 
and resulted in an increase in the formed elements in 
the urinary sediment (23) 

SUMMARY AND CONCLUSIONS 

Studies were made of the clinical manifestations 
^d cardiorespiratory physiology m a patient without 
Addison’s disease who developed anasarca after the 
administration of cortm and sodium chlonde 

The syndrome consisted in severe hypertension, 
generalized edema, effusions into body cavities, dysp' 
nca, orthopnea, profuse albuminuria and lowering of 
the serum protein level 


The cardiovascular and pulmonary findings were 
those of pleural effusion; there was no evidence of 
congestive failure 

Cortm appears to act as a general vascular toxin in 
a manner similar to the substances which cause 
glomerulonephritis and toxemia of pregnancy 
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I 'yj~ ypertension developing during thyroid and pituitary 
— I medication. A psychoneurotic maiden lady of 
jl 42, was examined January 2, 1936, She had sought 
treatment the preceding February for obesity, chronic 
fatigue and rheumatism. At that time her temperature was 
99° F., pulse 82, blood pressure 145/95 mm. Hg, weight 
21 1 pounds. The obesity was of the girdle type. Treat' 
ment had consisted of salicylates, foreign protein, sulphur 
and the usual remedies for rheumatism and arthritis. At 
the same time she had been put on a regime of reduced 
caloric intake and liberal doses of thyroid. Once or twice 
a week pituitary extracts had been injected, 0.5 cc. of an 
unstandardized extract of the anterior lobe and 0.5 cc. of 
the obstetrical variety of posterior lobe extract. During 
the eleven months she had lost 58 pounds in weight, but 
the symptoms were unchanged and the blood pressure had 
risen to 180/1 10 mm. Hg. Cessation of the thyroid and 
pituitary therapy had no effect on the blood pressure, and 
none of the measures usually employed for the control of 
essential hypertension has been effective. As a matter of 
fact, her blood pressure has risen and has since been as high 
as 210/110 mm. Hg. 

She had had attacks of rheumatic fever at 15, 27 and 
32 years of age and did not menstruate for 3 years follow' 
ing an appendectomy when she was 32 years old. 

The patient had a marked urticarial outbreak a few 
hours after the first dose of posterior lobe extract, but 
when another manufacturer’s product was used she 
tolerated it without unpleasant symptoms. The injections 
throughout the eleven months of treatment had not caused 
any discomfort. The hypertension was not accompanied 
by any of the symptoms often associated with or at' 
tributed to it. 

Urticarial reactions to posterior lobe extracts are un' 
usual and comparatively few cases are reported in the 
literature. In twenty years of active endocrine practice I 
have seen only four cases. Unfortunately we did not learn 
in any of these cases from what animal species the pituitary 
extracts had been prepared. 

It cannot be said that the thyroid and pituitary injec' 
tions caused the hypertension. As a matter of fact, we 
have had a few obese patients with hypertension whose 
blood pressure was reduced to normal levels by precisely 
the same treatment as this woman had. In some cases the 
blood pressure falls markedly after injections of extracts 
of either the anterior or posterior pituitary lobe. This case 
^s cited only to call attention to the advisability of watch' 
fcg the blood pressure when a patient is on a prolonge 
Regime of thyroid and pituitary medication. 

Received for publication October 1’], r94^‘ 


Hyperglycemia after injections of pituitary extracts. On 
April 25, 1941, a woman of 49 was seen who complained 
of obesity, limited largely to the lower half of the body, 
slight menopausal symptoms and constipation. She had 
gained 37 pounds since her marriage at the age of 34, 
when she weighed 96 pounds. She was inches in 
height. Her B.M.R. was minus 7 per cent. The fasting 
blood sugar was 120 mg. per cent. After ingestion of 100 
gm. of glucose, the blood sugar was 238, 187 and 164 mg. 
per cent at i and a hours. No glycosuria occurred. 
The following day she was given 0.5 cc. of an unstandard- 
ized extract of the anterior lobe and the blood sugar rose 
in an hour from a fasting level of 125 to 230.7 mg. per cent. 
The day following she was given 0.3 cc. of obstetrical 
pituitrin and the blood sugar rose in one hour from a 
fasting level of 120 to 187.5 mg. per cent. No glucose was 
given with these tests. The rise in blood sugar presumably 
was due to the effects of the pituitary extracts. This type 
of response to pituitary extracts is not unusual and occurs 
often enough to warrant testing the patient’s response to 
these substances before they are used as therapeutic 
measures. Pituitary extracts should not be administered 
to patients showing high blood sugar values during the 
glucose tolerance test nor to those exhibiting a marked 
rise in blood sugar after the injection of such extracts. 
While patients are taking thyroid and pituitary extracts, 
the blood pressure should be checked frequently and blood 
sugar determinations occasionally made. 

In May the patient was given 10,000 i.o. of estrogen* in 
2000 unit doses at approximately four'day intervals. In 
June she received 2000 units on the 2nd, 5th, 9th and 12th. 
There was no treatment in July, August and September 
except with estrogenic hormone orally, 5000 units every 
third day. She had 2000 i u. of estrogen on October 4th, 
loth, i6th and 27th and on November loth, 14th, 17^^ 
and 27th. On December ist another glucose tolerance test 
was made. The fasting blood sugar was 112 mg. per cent. 
After 100 gm. of glucose the blood sugar was 164.3, 
135.8 and 94.5 mg. per cent at and 2^ hours, 

respectively, after the ingestion of the glucose. There was 

no glycosuria. • 1 u,. 

The administration of even small doses of posterior loD 
extract within four days of the onset of a menstmal perio 
will usually cause marked abdominal pain with the tlow. 

Thyroid given to obese young women frequently may 
upset the menstrual function and cause the periods to oe 
delayed or even suppressed for a few months. 

* The estrogen (Amniotin) was supplied by E. R. Squibb and 
Son, New Brunswick, N. J. 
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Diabetes meUitus dcteloping dimng trcdtincwt for hy{>o 
gonadism A boy, aged 14, was seen August 7, 1940, 
complaining that only one testicle was m the scrotum 
The mother said he was sensitive, cried easily and lacked 
aggressiveness In his early years he had had whooping 
cough, measles, scarlet fever and chicken pox He was of 
normal height and about 10 pounds overweight The 
genitalia were underdeveloped, but both testicles were m 
the scrotum The B M R was minus 14 per cent The 
blood count and urinalysis findings were normal 
He was given thyroid, one grain per day, APL gonado 
tropin 100 units twice a week and anterior pituitary 
extract o 5 cc once a week He received 8 injections in 
August and 3 in September. He was then given an extract 
of anterior pituitary m o 5 cc doses 4 times in September, 
8 times m October, g times in November and 8 times m 
December, 1940, 7 times in January, and 8 times in Febru 
ary, 1941 

In March he was given 6 injections of loo u of APL 
gonadotropin In April, because of a gam m weight, three 
minims of pituitnn was added to the APL He received 
8 injections in April, 6 m May and 4 m June 
Because the genital development was slow the APL 
gonadotropm was increased to aoo u and 5 minims of an 


extract of posterior pituitary was given with it four times 
in June He received three injections in July. 

During a long automobile trip in the latter half of July 
he noticed marked thirst and between July i and August 
5, 1941, be lost five pounds in weight The unne had been 
examined frequently and the findings were normal May 
a7, 1941 On August 5 there was marked glycosuria, some 
acetone and diacetic acid The blood sugar was 333 mg 
per cent On a diet of carbohydrate 140, protein, 90 and 
fat, 1 10 gm 30 u of msulin are required to keep the blood 
sugar within normal limits and the unne sugar-free The 
patient has made a normal growth in height and the 
genitalia are now of normal size 

While the literature warns that glycosuria may develop 
m the course of such treatments, this is the first case I 
have seen Dr Chester Guy saw one such case The 
glycosuria appeared shortly after treatment with pituitary 
hormones was started and disappeared under dietary re- 
strictions Such cases offer further support for the belief 
that the pituitary gland plays some part in the syndrome 
of diabetes mellitus 

James H Hutton 

30 Nwh Michigan Avenue 

Chicago, Illmois 
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GONADS 

WiESBADER, H. 

Oral therapy with pregneninolone in functional uterine 
bleeding. Am. J. Ohst. & Gynec. 42: 1013, 1941. 
Twenty patients were treated, the steroid being em- 
ployed to stop bleeding; the highest daily dosage was 50 
mg. It was found that 280 to 350 mg. were required to 
stop bleeding. Two patients yielded progestational re- 
sponses. It is reported that 200 to 240 mg. of pregnenino- 
lone given during the latter half of the cycle will maintain 
cyclic and normal bleeding. — E.C.H. 

Weisman, a. L, and a. Schwarz. 

Intersexuality proved by operation and microscopic 
examination./. Am. Med. Assoc. 117: 2248. 1941. 

A patient exhibiting unusual intecsexuality had all the 
aspects of a female, but her gonads were definitely ab- 
dominally retained immature testes, and there was com- 
plete absence of ovarian tissue. Sufficient numbers of com- 
plete reports of such cases, when carefully studied may be 
capable of eventually explaining the etiology of such un- 
natural switches in nature. — C.P. 


Fraser, R., and Patricia H, Smith. 

Simmonds’ disease or panhypopituitarism (anterior); its 
clinical diagnosis by the combined use of two objective 
tests. Sluart.J. Med. (New Series) 10: 297. 1941. 

The authors advocate the use of 2 tests as criteria in 
distinguishing Simmonds’ disease from other similar path- 
ologic states. The first was based on the patients’ sensi- 
tivity of response to insuhn, this being given intrave- 
nously, o.i unit per kilogram of body weight, after a 12-hour 
last, a standard carbohydrate diet having been adminis- 
tered for the previous 4 days. Results were judged pri- 
marily by the speed of the fall in blood sugar and of 
recovery to the fasting level. In Simmonds’ disease, the 
return to fasting blood sugar level is delayed and the 24- 
hour urinary excretion of 17-Icetosteroids is below o.f mg. 
There are other disease conditions in which the response 
to insulin may be similar to that of Simmonds’ disease or 
the 17-ketosteroid output may be extremely low. The 
authors present the results of these 2 tests in 10 cases 
which they diagnosed as having panhypopituitarism and 
in 15 other cases with allied syndromes including primary 
myxedema and anorexia nervosa. — J.E.H. 


HYPOPHYSIS 

Boehm, E. E. 

Use of zipper in Friedman test. Am. J. Clin. Path. 
Tech. Sec. 5: 168. 1941- 

The author recommended use of an ordinary 4 inch 
zipper placed in a midline incision in a rabbit for repeated 
examinations during the Friedman test. The first changes 
recognizable in the ovaries are small reddish-black spots 
which become noticeable as early as 10 hours after injec- 
tion. The reaction reaches its height after 45 to 75 hours 
and the ovaries return to normal after 10 to 13 days. When 
the zipper is opened the first time numerous adhesions 
may be noted. After removing the zipper the incision 
heals rapidly. — E.v.H. 

Brewer, J. I., H. O. Jones and J. H. Skiles, Jr. 

- Effect of gonadotropic substance on ovulation. /. Ant. 
IkMed. Assoc. 118; 278. 1942. 

^^^J^roup of 24 female patients awaiting abdominal op- 
was treated with gonadotropic substance from 
lyR, and a group of 22 female patients was observed as 
Controls. Only 2 of the treated patients showed signs of 
ovulation at operation. No multiple or new ovulations 
were induced. Ovulation occurred jnore uniformly in the 
control group. — C.P. 


Twombly, G. H., H. M. Temple and A. L. Dean. 
Clinical value of the Aschheim-Zondek test in the di- 
agnosis of testicular tumors. J. Am. Med. Assoc. 118; 
106. 1942. 

A study of 203 cases of testicular tumor in which 
quantitative A-Z tests were done by the method of Fer- 
guson and a study of 42 cases in greater detail, with a 
larger number of mice per assay level, revealed little cor- 
relation between the amount of gonadotropic hormone 
found in the urine and the histologic type of the tumor. 
Presence of chorionic gonadotropic hormone in the urine 
means an active tumor somewhere in the patient and sug- 
gests a bad prognosis. — C.P. 

PANCREAS 


Ieardwood, j. T. Jr., and G. P. Rouse, Jr. 

Diabetic acidosis. J. Am. Med. Assoc, I'joi. r 94 t- 
The mortahty rate for 200 cases of diabetic acidosis 
mong i,86j diabetic patients was 23.6% when cases wi 
omplications were included; when such 'Y 

liminated, it was y%. Treatment used was m/6 Na lac 
ate with adequate volumes of NaCl solution. 
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Greene, J A , and L W Swanson 

The utilization and effect of added dextrose J Am 
Med Assoc 118 364 1942 

Carbohydrate was added to the usual regimen of pa 
tients with controlled diabetes in an unsuccessful at' 
tempt to differentiate between possible types of diabetes 
Only 1 of the 56 patients failed to utilize the added sugar, 
whereas 18 required less insulin Since such improvement 
indicated a beneficial effect, extra carbohydrate was added 
to the diets of 36 patients with uncontrolled diabetes 
Only I failed to utilize the added sugar, whereas the 
urine of 15 promptly became free of sugar There was no 
uniform response of blood sugar levels It is postulated 
that depletion of the sugar stores of the body further re 
duces the ability of many diabetic patients to utilize dex' 
trose and that the correction of this depletion improves 
the diabetes in such cases — C P 

THYMUS 

Blalock, A , A M Harvey, F R Ford and J L 
Lilienthal, Jr 

The treatment of myasthenia gravis by removal of the 
thymus gland / Am Med Assoc 117 1529 1941 
Confirmation of earher operations where myasthenic 
patients were improved by thymectomy is provided by 
6 additional cases In 3 the improvement has been gradual, 
but definite The authors conclude that thymectomy may 
be merely the breaking of a chain of abnormal events, ah 
though the data may indicate that the thymus is a gland 
with a functional internal secretion — C P 

THYROID 

Breitbarth, B 

Study on the phosphate metabolism in congenital 
athyroidism Ztschr / fCinderJi 62 52 1940 

Lack of thyroid m the organism is followed by a de 
crease in inorganic P and an unfavorable Ca P balance 
On administration of thyroid in juvenile myxedema the 
low P content becomes normal or increased and on dis 
continuation of treatment this effect lasts for some time 
Thyroid causes a retention of P and Ca, but does not 
mfluence N metabolism In balance studies on xo thy 
roidectomized dogs the deficiency in thyroid was carefully 
compensated and evenly adjusted On administration of 
thyroid the Ca and P balance is restored after a latent 
period and the excretion of both Ca and P in the urine is 
decreased With subsidence of thyroid application, more 
Ca and P is excreted with the feces ^ — Ench Kaufmann 
{courtesy Cliem Abstrdcts) 

Brown, R B , E P Pendergass and E D Burdick. 

The gastrointestmal tract in hyperthyroidism Surg, 
Gynec 73 766 1941 

In human hyperthyroidism there is relative to the not' 
mal an increased incidence of achlorhydria, increased 
prominence of gastric rugae, a questionable increase m the 
time of onset of gastne emptying but a delay in the time 
required for complete evacuation of gastric contents and 


an increase in both tone and motility of large and small 
intestine — A T K 

Engel, M B , I P Bronstein, A G Brodie and P 
Wesoke 

A roentgenographit cephalometric appraisal of un 
treated and treated hypothyroidism Am / Dis Child 
61 J193 1941 

In a study of 1 3 selected cases of hypothyroidism roent 
genograms were made according to the technic of Broad 
bent Bone development was judged by the Todd Stand 
ards Craniofacial, dental and carpal ossification patterns 
of development of untreated children with hypothyroid 
ism lag behind those of children given thyroid therapy 
The deficiency lies m the occipital, parietal and, to much 
less extent, frontal area The cranial base is shortened, and 
the spheno'occipital synchondrosis and the sutures of the 
vault are abnormally wide The face shows a generalized 
retardation of growth as a result of the slowed veloaty of 
growth of Its components, that is, the mandible, the 
maxilla and the nasal bone Teeth are delayed in eruption, 
without malformation Differentiation and ossification of 
carpal centers are disturbed and retarded, and roentgeno 
grams show persistence of infantile characters Craniofacial 
dental and carpal patterns of development in untreated 
children with hypothyroidism are rtearded The differ' 
ences from normal are merely an accentuation of those 
noted between treated and untreated cretins Children 
with hypothyroidism treated regularly since early child 
hood closely approach normal levels of craniofacial and 
dental development Thyroid deficiency affects craniofa 
cial growth by retarding velocity rather than by modifying 
pattern — M B G 

Ezickson, W j , AND L M Morrison 

Role of Ever and thyroid as metabolic factors m pro 
duction of renal calculi J Urol 46 359 1941 

Fifty nine patients with renal or ureteral calculi were 
studied Of these 61 % showed an abnormal B M R 
50% hypercholesteremia and 59% liver dysfunction — 
/CD 

Foggie, W E 

A hngual thyroid myxoedema following its removal 
Edinburgh M J 48 662 1941 

A woman, 36 years old, had a cyst, which was causing 
medianical interference, removed from the base of her 
tongue The cyst wall was made up of thyroid tissue and 
no cervical thyroid could be detected Myxedema de 
vcloped and the patient was in coma when seen seven 
months after the operation The symptoms were perma 
ncntly relieved by thyroid feeding The occurrence and 
significance of this rare condition are discussed — /CD 

Hildebrand, Alice G , and E J Kepler 

Familial periodic paralysis associated with cxophthal 
mic goiter J J^erv Ment Dw 94 713 1941 

Familial periodic paralysis is a rare condition, 240 cases 
in all having been reported It is marked by irrepukirlv 
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occurring attacks of somatic muscular paralysis and in- 
excitability without sensory or psychic disturbances and 
good health in intervals between attacks In the case re- 
ported, with the onset of exophthalmic goiter, the patient, 
who had previously suffered from occasional attacks of 
paralysis, began havmg frequent and severe attacks. The 
severity of the attacks was found to be closely correlated 
with the degree of depression of serum K Attacks could 
be induced by injections of glucose-sahne or by other 
agents which reduce blood K. Lugol's solution havmg 
been found mefEcacious in relievmg the disorder partial 
thyroidectomy was performed with entire relief. The 
hyperthyroidism was regarded as unmasking rather than 
causing the paralytic disorder. — K C H. 

HiRSCHBERG, N , AND I. P. BrONSTEIN. 

Note on a cretin’s response to typhoid inoculation. Am. 

J. M. Sc. 202- 1941. 

In an investigation of the relationship of the thyroid to 
immunity a aa-year-old cretin was given typhoid vaccine. 
Subsequently repeated agglutination tests gave negative 
results Following thyroid treatment at to 2 grams 
daily strong agglutination reactions were obtained. No 
influence upon phagocytic activity could be detected. — 
RGH. 

Lerman, J. 

The physiology of the thyroid gland. J.A.M.A. 117 

349 1941 

In this review article the phvsiology is dissussed under 
the following headings histophysiology, thyroid hormone, 
potency of various fractions, blood I, relation to other en- 
docrine glands, and the relation of thyroid to nutrition.— 
CP. 

Master, A M., and Jenny Stricker 

Myxedema heart Report of a case Ann Int Med, 15 

123. 1941. 

A case of hyperthyroidism is described in which the 
classical signs of myxedema heart appeared 10 years after 
operation for hyperthyroidism After 6 weeks of thyroid 
medication the patient’s general condition improved mark- 
edly, the B M R became normal, dyspnea, fatigability 
and cardiac abnormalities disappeared The heart, previ- 
ously enlarged and of typical water-bottle appearance, be- 
came normal m site and configuration Simultaneously the 
E K G. which had shown the characteristic low voltage 
of all deflections (QRS 4 mm.) became normal Pericardial 
effusion IS presented as a possible cause for the enlarged 
heart, the dimmished cardiac pulsations and the low volt- 
age E K G in myxedema heart. — Author's abstract. 

Riggs, D S , E F. Gildea, E. B. Man and J. P. Peters. 

Blood lodme m patients with thyroid disease. J. Chn. 

Invesugatwmo 345. 1941. 

The blood I in 31 patients with hyperthyroidism ranged 
between 6 4 and 21 9 per cent; there was no overlappmg 
with the normal range of 2 4 to 4.2 per cent. Seven pa- 
tients with nodular goiters with no symptoms of over- 


activity showed normal blood I. Elevated blood I values 
were invariably found in hyperthyroid patients, but high 
values were sometimes found in the absence of hyper- 
activity. — J. B. Brown, {courtesy Chem. Abstracts) 

Salter, W. T., A M Bassett and T S Sappington. 

Protein-bound iodine in blood. Its relation to thyroid 
function in 100 clinical cases Am J. M Sc 202 527 
1941. 

A series of 100 cases of suspected thyroid disturbance 
and 10 control individuals has been analysed from the 
standpoint of final clinical diagnosis, B M R. and plasma 
protein-bound I. When the first two of these criteria are 
in agreement, there is a close correlation between the 
plasma I and the B.M R Such cases amount to 71 % of the 
entire group studied. Of the remaining 29%, the B M R 
often did not clearly reflect the clinical status and the 
plasma protein-bound 1 proved much more reliable This 
was particularly true in the group of “Graves’ disease 
without hyperthyroidism” in which the B M R. ranged 
from —20 to —40%, but the plasma protein-bound I 
was normal. These data therefore constitute additional 
evidence for the possible dissociation of physiologic 
hyperthyroidism and chnical Graves’ disease. In hypo- 
thyroidism, plasma protein-bound I appears to be a 
highly rehable criterion for confirming lack of thyroid 
hormone, even when full-blown myxedema is absent It 
has been emphasized that the simplified chemical pro- 
cedures employed are partly empirical Their use has 
been justified by their consistency with clinical data, 
but due care should be exercised in comparing the data 
with the results obtained by other methods — Authors' 
summary (RGH) 

Schmidt, C. R , W. S Walch and V E Chesky. 

Liver insufficiency in toxic goiter and its treatment- 
Surg , Gynec. & Obst. 73 502 1941. 

Liver function was tested by the hippuric acid test 
(oral) of Quick in 207 consecutive patients with goiter. 
Some impairment of hver function appeared in 55 per cent, 
17 per cent showed reduction below 70 per cent of normal 
The correlation between elevation of B M R and depres- 
sion of liver function was not perfect Those with long 
standmg hyperthyroidism with normal or slightly elevated 
B M.R. were likely to have impaired liver function While 
the role of heart failure in contributing to hepatic damage 
is recognized, this group is not specifically analyzed for 
this factor Thyroid crisis and toxic psychosis were pre- 
ceded or accompanied by severe liver insufficiency. Thy- 
roidectomy was followed by a transient depression of liver 
function not due to sedative or local anesthetic Liver 
function may be improved by a rather miscellaneous ag- 
gregate of procedures significantly called the 'works, com- 
prising added glucose with insulin, bile salts, liver concen- 
trates and vitamin B. — A.T.K. 

SCHWITTAY, A M. 

Occult hypothyroidism in Wisconsin women Wis 
consm M. J 40 475. i 94 t- 

All patients with menstrual disorders should have 
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BMR determinations made, as a safeguard against 
missing those whom thyroid therapy would benefit Use 
of the therapeutic test of thyroid medication rendered 
dinical rcsu\ts as good, m many cases, when the B M R 
was -6% to -10% as wher^ it proved consideiably 
lower The menstrual disorders of patients with de 
pressed BMR were alleviated by thyroid therapy — 

non 

SHERRILt, ] W , AND E M McKaV 

Hypothyroidism and bladder function j Urol 46 34 

1941 

Twenty four rats, 17Q days old, were divided into 3 
equal groups One group was thyroidectomiaed, one fed 
desiccated thyroid and the third kept as controls The 
results are tabulated and illustrated with silhouettes of 
the bladder The authors summarize “Atony of the blad 
der observed in patients sufferu g from hypothyroidism 
stimulated an expenmental study of the relation of these 
conditions m the albino rat Hypothyroid rats regularly 
showed bladder atony as measured by the filled area 
shown by a radio opaque compound m urine, bladder 
emptying time and the lowered ability to sustain an 
artificial increase m the intra bladder pressure J C P 

Swokvina, M 

Results of irradiation of the pituitary m Graves’ dis 
case and other forms of hyperthyroidism Kadiologia 
Clmica9 151 1940 

The author desenbes the results of the recent expen 
mental clinical and ndiological investigations as to the 
action of the pituitary body in the production of Graves’ 
disease and other conditions of hyperthyroidism He rc' 
ports the result of irradiation by X rays carried out bc' 
tvxeen 1931 and 1930 on yo such cases, at first only in 
women during the climacteric, but later also in younger 
women and in men He describes fully the technic used 
at the Zagreb Institute He considers that in such cases, 
when Irradiation of the thyroid and thymus glands has not 
succeeded, the pituitary body should be treated, even 
when the condition of the patient has become worse, and 
certainly before an operation i® performed —Clmicfllub 
streets 

SoFFER, L J , C Cohn, E B Grossman, Mildred D 
Jacobs AND H Sobotka 

Magnesium partition studies in Graves disease and in 
clinical and expenmental hypothyroidism / Chn 
Iniestigation ao 429 1941 

In a senes of yo patients with Graves' disease a large 
show a definite increase m nondiffusible Mg, 
the^und fraction varying between 35 and 61 6 per cent 
of the total serum Mg There was no correlation between 
bound Mg and the B M R In patients with Graves' dis 
ease of more than 2 years dumtion the nondiffusible Mg 
frequently tends to approximate normal levels After 
tr^tment with I there is a marked drop in bound Mg, 
which is further low ered after subtotal thyroidectomy In 
patients with myxedema, as well as with thyroidecto* 


mizcd dogs, nondiffusible Mg is low or even absent Tl 
returns to normal after administration of thyroid extn 
or thyroxine The increase or decrease of bound Mg occi 
at the expense of the lonizable fraction, since the to 
scrum Mg remains unaltered — J B Broivn {couru 
Chem AhstTCCts) 

Starr, P , and H Pomerenze 

Therapeutic studies m hyperthyroidism Ann I 
Med zf 226 ig42 

The effect of various medicaments administered, wi 
chronological metabolism charts, is reported An exami 
of abrupt spontaneous remission after interruption of 1 
ration is described Desiccated thyroid, thyreotropic h 
mone, vitamin C, vitamin A, and testosterone were u« 
ifi individual cases m very high doses, without bene 
Chorionic gonadotropin was given a patients m whom 
missions of hyperthyroidism occurred — Paul Starr 

Steiner, M , and A L Newdomr 

Enlargement of the thyroid gland in ;uvenjk patiei 
with diabetes melhtus Am J Dis CfijW 61 ^yS 1941 

The occurrence of a palpable thyroid gland m juven 
diabetic subjects and its relation to the occurrence of d 
betes and thyroid disease m the family have been mve 
^ted Twenty per cent of the 128 subjects had a definiti 
palpable thyroid gland, and of these yo% had a history 
diabetes and 80% a history of thyroid disease m the fa 
ily, as compared with 19 and 12% respectively of th( 
subjects with normal thyroids — B G 

Sutton, R L 

Acne vulgaris a pustular lipoidosis Successful tre 
ment based on control of hpoid metabolism by low 
diet and thyroid extract South M / 34 1071 1941 

The use of thyroid extract to tolerance in all case® 
described m connection with the dietary measures us 
—JCD 

Talbot, N B , G Hoeffel, H Shwachman and E 
Tuohy 

Serum phosphatase as an aid m the diagnosis of cret 
ism and juvenile hypothyroidism Am J Dis Ch 
62 273 1941 

Normal value for serum phosphatase for children a to 
years of age is approximately 7 u with a range of from 5 
14 u per TOO cc of serum The level of phosphatase in 1 
plasma or scrum is definitely higher in children than 
normal adults The highest level is probably in the 4th 
5th month of hfe The level tends to be depressed bek 
normal limits in infants and children with untreated J 
pothyroidism (1 3 to 4 3 Bodansky u in cretinism and 
to 5 3 in juvenile hypothyroidism m this senes) It is n 
mat in. mongolism Since administration of adequate tl 
roid therapy raises the value, it is suggested that the Ic 
of serum phosphatase is a reliable index of thyroid d 
ciency m infancy and childhood — M B G 
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Thompson, W. O. 

Thyroid dysfdnctions and their treatment. J.A.M-A 

117-. 441. 1941. 

Thyroid dysfunction and pathology are discussed in 
this review article under the following headings: a) Pri- 
mary and secondary hypofunction, b) Hyperfunction, c) 
Pathological states without altered function. The treat- 
ment, diiferential diagnosis, and complications of thyroid 
disorders are also discussed. There are also paragraphs on 
developmental anomalies, inflammatory conditions, and 
neoplasms of the thyroid. — C.P. 


Tobias, M,, and L. Stockford. 

Measure of metabolic speed in children. Am. J. Dis. 

Child. 61 •. 675. 1941. 

The assessment of delay in carpal development is POt a 
measure of ‘'slow metabolic speed.” Determination of the 
level of total cholesterol is a simple and valid measure of a 
low level of maintenance B.M.R. activity in children. 
When the B.M.R. is within the so-called normal limits of 
+10 and —10%, its normality must be verified by meas- 
ures of both the total cholesterol and the skeletal develop- 
ment. Determinations of B.M.R. are less reliable than are 
determinations of total cholesterol as measures of “slow 
metabolic speed.” — M.B.G. 


Wass, S. H. 

Di'iodotyrosine in treatment of Graves’s disease. Lancet 
34. 1941- 

In previously untreated cases the use of di-iodotyrosine 
as a preoperative measure was restricted to the most severe 
cases. In these it appeared to be entirely satisfactory, but 
showed no decided superiority over inorganic I. In pa- 
tients who had had long courses of I before being referred 
to the surgeon, di-iodotyrosine produced remissions of 
sufficient degrees to allow of safe surgery. In this type of 
case the drug seems to produce better effects than can 
regularly be expected from iodine alone. In 2 cases a 
further remission was produced with a second course of 
di-iodotyrosine, but these figures are too small to allow of 
any definite conclusion. Thus, it seems to be possible to 
control the symptoms of hyperthyroidism by giving di- 
iodotyrosine periodically to patients awaiting operation, 
and still to get the patient into a good state for surgery 
when the time arrives. In hospital practice the drug may 
be very useful in this way, and further work may prove it 
of value in the routine medical treatment of Graves’s 
disease. — Courtesy Clin. Abstracts. 


WOKES, F. 

The subcutaneous implantation of thyroxine tablets. 

J. Pharmacol. & Exper. Therap. 14; 165. 1941. 

The effect of implanted thyroxine lasted about 3 weeks, 
and, since effects of this duration can readily be obtained 
by oral doses of thyroid, there is no obvious advantage 
in implanting tablets.— ff. A. McGttfgan (courtesy Biol 
Abstracts). 

Yardumian, K. Y., and N. M. Wall. 

The relationship between blood cholesterol, sugar 

tolerance, and basal metabolic rate in thyroid disease. 

Pennsylvania M.J. 45: 239. 1941. 

In cases of thyroid disease, with a rise in the B.M.R. 
there is a definite trend toward a lower serum cholesterol 
and decreased tolerance to glucose. And the reverse is 
true with a fall in the B.M.R. These trends ate general, 
but in the more extreme cases the tendency towards a 
closer relationship becomes more pronounced. Exceptions 
are not uncommon. — I. B. 

Zondek, H., M. Michael and A. Kaatz. 

The capillaries in myxedema. Am. J. M. Sc. 202-. 43^ 

1941. 

In 8 women suffering from myxedema with typical 
mixedema hearts, the peripheral circulatory portion was 
subjected to exact investigation. In 7 cases the capillaries 
(ungual limbus) were markedly changed, the most striking 
feature being pronounced narrowness of the limbs. In 
some instances the loops only were recognizable. The num- 
her of visible capillaries was reduced. On thyroidin ad- 
ministration, the capillary picture as well as the clinical 
symptoms and the circulation time gradually returned to 
normal. No parallelism, however, could be established be- 
tween the behavior of the capillaries on the one hand, and 
the general condition and the acceleration of the circula- 
tion time on the other hand. In the light of this evidence, 
the conclusion may be drawn that thyroidin is active in 
opening the arteriovenous anastomoses. Apparently the 
cross-section of the anastomoses as well as that of the cap- 
illaries is reduced itr cases of myxedema, which is com- 
prehensible in view of the abnormally reduced 0: 
requirements. In many cases myxedematous patients sd- 
fering from precordial pains similar to anginal states aK 
likewise relieved by thyroidin administration. In this case, 
thyroidin is assumed to bring about a dehydration of the 
heart muscle (Zondek) and thus an increase in the blood 
supply of the heart. It is, therefore, suggested that devel- 
opment of precordial pains in myxedematous patients is 
not, as a rule, due to sclerotic changes of cardiac vessels, as 
generally assumed, but to mechanical impairment of coro- 
nary flow. — Authors' summary. 
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Endocrine Studies on Human 
Hermaphrodites and Their 
Bearing on the Interpreta- 
tion of Homosexuality' 

IHermapliroditisin]) 

Emil Witschi, Ph.D., and 
William F, Mengert, M D. 

From the Departments of 2oology and 
Obst€tncs and Gynecology, State Uni- 
lersity of Iowa, Iowa City, Iowa 


H umak hermaphrodites fall into a number of 
discrete classes according to morphological 
appearance and probable causation (i) The 
origin of three is related to neoplastic growth of 
endocrine tissues, such as adrenal cortex (adreno 
genital syndrome), ovarian medulla (arrhenoblastoma) 
and testicular blastema (chonoepithelioma of the 
testis) Their pathological nature, as well as the 
immediate causative factors, are easily recognizable 
The afSicted individuals are distinctly sic\ patients, 
and operative removal of the tumors, if performed at 
the proper time, may restore normalcy, even with full 
reproductive capacity 

More enigmatical is the nature of sex intergrades of 
healthy appearance and without endocrine disturb' 
ances that might point directly toward the cause of 
their condition However, it is fairly certain that 
many, possibly the large majority, of the cases have 
some hereditary background and that, with respect 
to the sex which suffers transformation, this heredi' 
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tary group is divided in two classes In the first one, 
the daughters are normal while the sons are hermaph- 
rodites Transmission of the character is therefore 
possible only m the female line The available records 
of affected families indicate that a dominant gene 
causes heterozygous mothers to produce hormones 
or hormone like substances which, in early pregnancy, 
effect a feminization of male fetuses In accordance 
with expectations, half of the daughters prove to be 
earners of this modifying gene In typical cases, un 
descended testicles are present, together with ovarian 
tubes, uterus and vagina At the time of puberty, male 
secondary sex characters begin to appear, with partial 
change of voice, male type of hair growth and enlarge' 
ment of the clitoris The complete range of variability 
of morphological features is not yet known (for com 
plete discussion and references see reference i) 

It appears now that there exists a second class of 
hereditary hermaphrodism in which the female sex 
becomes afflicted Withm the last 4 years, two in 
dividuals clearly of this type presented themselves 
at the University Hospitals for remedial surgery 
They had been reared as sisters There are altogether 
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Fig. 1, 2. Patient i. In preparation of the first operation, the 
pubic hair had been removed; the feminine straight top of the 
escutcheon is faintly visible. Fig. j. Patient i, 17 months after 
the second operation. 

four siblings in this family; two normal boys and the 
two hermaphrodites. One boy is married and is the 
father of a son. In public appearance, both hermaphro' 
dites give the impression of normal girls. Their 
parents also considered them to be predominantly 


married, apparently without having a clear idea that 
their abnormality would interfere with marital life. 
The first patient came directly under our observation, 
the second only after having received treatment in 
another hospital. This report is therefore mainly 
based on the first patient, though it has been ascen 
tained that the second is of nearly identical type. 

Description of Patient i 

The older ‘sister,’ patient i, came to the Uni' 
versity Hospitals for the expressed purpose of the 
removal of two lumps which “got in her way when 
she danced with a man.” ‘She’ assured the doctors 
that no other member of the family was similarly 
afflicted. Clinical examination revealed (fig. i-j), in 
addition to the above data, dome-shaped breasts with 
well'developed nipples. The pubic hair presented a 
typical straight'topped feminine escutcheon. The 
chest was relatively small, and the hips wide, but not 
quite as broad as the shoulders. The legs and arms 
were relatively long and less feminine than the rest of 
the body. The patient had been engaged for some time 
in strenuous physical work and part of the muscular 
development may be attributed to exercise. Roent- 
genograms, made after the initial admission, revealed 
a hony pelvis of intermediate sexual type (fig. 4). 

Curiously enough, this partly eunuchoid, partly 
feminine body was found associated with sex organs 
of predominantly male character (fig. 5). A bifid 
scrotum contained two well-descended testes (proved 
by bilateral biopsy), the right one larger than average 



Fig. 4. PjELvis of patient i. Fig. 5. External genital organs of patient i. 


feminine, and reared them as girls. They had, when 
seen at the ages of 26 and 24, respectively, distinctly 
feminine voices. The skin was smooth, no beard was 
growing, and the breasts were well developed. Their 
interests also were of feminine orientation. Both were 


size. The penis was small, about 5.5 cm. long, in- 
cluding the glans which measured 1.5 cm. It was com- 
pletely formed except for the absence of the urethra, 
the meatus of which opened in a depression about two 
cm. below the base of the penis. Bilateral to this ori- 


May, 1942 


ENDOCRINE STUDIES OF HUMAN HERMAPHRODITES 


281 


fice, there were small folds of tissue which continued 
anteriorly to form a frenulum for the perns No vagina 
was evident and no prostate gland could be palpated 
on rectal examination 

Exploratory laparotomy proved the complete ab- 
sence of female internal organs (uterus, tubes and 
ovaries) The cul de sac was entirely of male type, 
and structures closely resembling vasa deferentia were 
seen along each pelvic wall in a position normal for 
them Biopsy specimens of the sex glands contained a 
few abnormal spermatosoa The majority of seminal 
tubules were sterile 

Very interesting was the psychological attitude 
of this patient ‘She’ had never been attracted by 
girls and, in spite of the failure of the first marriage, 
was in love with a man again The medical adviser’s 
proposal to make a surgical correction of hypospadias 
and to change the legal sex was very decidedly re- 
jected To the contrary, the patient insisted on having 
the external male organs removed and an artificial 
vagina made She hoped that operation would bring 
about a change to enable her definitely to assume the 
feminine role, marry and produce children Pnor to 
knowledge that biopsy of the gonads revealed testi 
cular tissue, she stated that she would be unhappy if 
informed that she were male rather than female 
The assay of urmary hormones gave a nearly typical 
female picture (table i) Estrogens were present in 
considerable amount, tests with extracts from 300 cc 
of urine gave strongly positive reactions in castrated 
rats Considering the imperfection of methods em 
ployed at the time, it is probable that the total estro 
gen content was not below that characteristic of 
urine of normal women The androgenic hormones 
were so low that tests on the combs of chicks by local 
apphcation gave no positive results, either before or 
after the operation, a liter of urine contained less 
than an equivalent of o i mg of testosterone propio 
nate However, the presence of small amounts of male 
sex hormones was indicated by the considerable size 
and a good histological development of the epi 
didymes Apparently, enough androgens were re 
leased by the testes to stimulate these directly at- 
tached and probably most highly reactive organs, 
while the prostates, rudiments of which almost cer- 
tainly must be present, remained too small for identi- 
fication We have no way of deciding whether the 
penis developed completely independent of hormonal 
stimulation Tannate precipitates were negative for 
gonadotropins, at the level of one liter 

When, a month later, the individual returned to the 
hospital with unchanged attitude, it was decided to 
remove penis and gonads and attempt the construe 
tion of an artificial vagina with flaps secured from the 
scrotal skin This was done, but the epithehal grafts 
did not take in the prepared cavity, which was al- 


lowed to close after discharge from the hospital As 
expected, the operation produced, endocrmologically, 
the castration effect The estrogenic hormone dis- 
appeared from the urine, while the gonadotropic 
hormone rose within three weeks to more than 10 
R u per liter At an examination 3 yi years later, 100 
R u were found per liter (table i) Before leaving the 
hospital, patient 1 began having fairly severe hot 
flashes with sweating Two months after the opera 
non, she had several of these flashes a day Estrogen 
preparations were prescribed which gave complete 
relief Before the operation, the breasts had been 


Table 1 Patient i, hormones fer liter op urine 
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R u 
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chick u 

1 month preoperatuely 

Below I 

Above 4 

Below 1 


Operative remoial of both testes 


4 days postoperativcly 


Below. X 

1 

Below t 

7 days jwstoperatn ely 
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Below 1 

14 days postoperativcly 

6 


Below 1 

18 days postoperativcly 
it days postoperativcly 
ji years postoperativcly 

6 

10 

too 

Below 1 



turgent, the individual even reported that they 
“swell” and ’’feel tinglmg” at monthly intervals At 
the first exammation, the left breast was slightly 
tender After the operation, they became rather 
flabby (fig i, 3) The patient gained considerably 
in weight, which, however, may be due to concurrent 
change in living conditions (The patient’s weight 
changed from 121 lb at the time of the operation to 
t29h< lb two and one half months later ) 

Direct questioning did not give a very clear picture 
of the change in sexual desire of this patient As 
previously mentioned, both ’sisters’ felt and behaved 
like normal women, they had their ’boy friends,’ 
were marned and wished to be married again While 
pdtient I was in the hospital recovering from laparo- 
tomy and appendectomy, she was visited by a boy 
friend of whom the attendant doctor says ”He seems 
to be a healthy, normal male of average intelhgence ” 
About this visit, the same doctor left the following 
report ’’The two of them seem to be attracted to 
each other They hold hands and whisper back and 
forth as any two normal lovers would ” Six weeks 
after the second operation, the individual estimated 
that her sexual interests were reduced by one half 
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Fig. 6. CrosS'Secton through penis of [tatient i. Xi. Fig. 7. Cross'Section through penis 

OF A NORMAL MAN. Xz. 

Fig. 8. Half of longitudinally split right testis, with attached epididymis of patient i; natural 
size. Fig. 9. Cross-section through left testis of patient i. X 2. Note 8 tubular cysts near the sur- 
face. Fig. 10. Cross-section through normal testis op a young man. X2 

Fig. II. Part of a cross-section through testis op patient i. The seminal tubules are mostly 
sterile or near sterile. In the center is a large tubular cyst. X25. 

Fig. 12. Detail from same section as fig. 11 showing the glandular development of sustentacular 
cells in a seminal tubule and the egg-like body in a tubular cyst. X87. Fig. 13. Earlier stage of 
TUBULAR CYST with Small central cavity. Cumulus-like arrangement of sustentacular cells around the 
egg-like body; a few spermatocytes and spermatogonia in the opposite wall. X85:. 
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This statement is based on the fact that the presence 
of the boy friend no longer “bothers” her as it used 
to This admission gains weight in view of the then 
intended — and later effected — second marriage At 
the present time, this patient is happily mamed and 
refuses to submit to another operation for vaginal 
manufacture Her husband, who is comfortably situ- 
ated financially, is somewhat older than she Coitus 
is performed, apparently to the husband s satisfaction, 
between the perineum and the upper and inner aS' 
pects of the closed thighs 

The tissues removed at the time of the operation 
were studied microscopically At the present, only a 
summary account of the findings will be made Cross 
sections through the penis (fig 6) show the consider^ 
able size of the corpora cavernosa and absence of the 
urethra (comp fig 7) 

The testes were excised together with the cpi' 
didymes and some adhering tissues (fig 8) In this 
condition, the left one weighed 29, the right one 49 
grti Since these testes were unmistakably the source 
of the estrogens produced during the preoperative 
period, a thorough search was made for eventual 
ovarian tissues They were sliced in discs, and several 
thousand sections were cut, stained and studied 
microscopically, but no vestige of ovarian cortex was 
found However, the glands are of a remarkable struC' 
ture (fig 9-13) Most of the seminal tubules have a 
smaller diameter than normal, which is due to the 
relatively low number of germ cells Spermatogonia 
are present in most seminal tubules, and some of them 
are found undergoing mitotic division Primary sper^ 
matocytes are rather rare and completely absent from 
many tubules Some develop up to the metaphase of 
the first maturation division Secondary spermato 
cytes or any further advanced spermatogenic stages 
are found but very exceptionally in these operative 
specimens, although it is an interesting fact that 
biopsy samples, taken one month earlier, had con- 
tained a few abnormal spermatozoa 
Since the testes were descended and suspended m 
scrotal sacs of normal dimensions, failure of com- 
pletion of spermatogenesis must have been due to 
^her causes than those working in cryptorchidism 
The adversity of hereditary constitution and of 
hormonal conditions are the most likely factors re 
sponsible for spermatocyte degeneration 
As previously mentioned, a female basic constitu- 
tion IS indicated by the fact that the hermaphrodites 
have two normal brothers Cytological study gives 
no indication of the presence of a pair of XY chromo 
somes While admittedly, the analysis of human 
chromosomes offers considerable difficulties, it is sig- 
nificant that Feulgen stained primary spermatocytes 
contain no pycnotic elements that could be m 
terpreted as sex chromosomes The hermaphrodite 


which recently was studied by Severmghaus (2) 
obviously belongs to the opposite sex-class 

The constitutional femaleness is probably the 
reason for the prevalence of estrogens noted m the 
hormonal output of the sex glands The microscopical 
examination shows that the seminal tubules contain 
an abundance of sustentacular cells of Sertoh Gener- 
ally, they are of healthy appearance, and present the 
aspect of highly active secretory cells (fig 12, 13). 
Distinctly, the most unusual feature of these testes is 
the presence of thousands of folhcle-like vesicles in 
many seminal tubules, mainly within a zone near the 
distal surface of the testis (fig 9, 11) Early stages 
show a slightly inflated tubular segment containing a 
cell, probably a germ cell with nucleus, that assumes 
m the cyst a position like that of the ovocyte in an 
ovanan follicle This cell is encased in an envelope 
consisting of almost homogeneous albumen and re- 
sembling, except for its excessive thickness, the zona 
pellucida of the normal egg The sustentacular cells 
appear in the role of the granulosa In young vesicles 
(flg i3)> tl^ey are large, and form a hillock around the 
egg like cell resembling the cumulus in the graafian 
follicle In the largest vesicles, they flatten, slough off 
and degenerate while floating m the cyst-likc lumen 
(fig II, 12) The wall of the seminal tubule, together 
with some attached interstitial cells, corresponds to 
the follicular theca, although giving a rather incom 
pletc imitation The parallelism of these features must 
be emphasized, because it offers the only histological 
clue as to the possible source of the female sex hor- 
mones About the morphological homology of ovanan 
granulosa and testicular sustentacular cells, there 
remains little doubt, both arising from the follicle 
cells of the primordial gonia The signs of high secre- 
tory activity indicate that sustentatcular cells were 
the producers of the considerable amounts of estro 
genic substances noted in this patient previous to the 
operation 

Clusters of interstitial cells of Leydig arc present, 
though they are small and do not give the impression 
of much activity 

Description of Pauent 2 

Four years after patient i was seen, there appeared 
a young woman at the University Hospitals com 
plaining of “failure to menstruate ” Despite the dif 
ference in married names, she was soon recognized as 
belonging to the same family Patient 2 was not as 
evasive and secretive as her ‘sister,’ although her 
confidence was not gamed until gratitude for the 
successful manufacture of a functional vagina over- 
came her diffidence It was from patient 2 that the 
family history was obtained Both of these individuals 
recognized the bizarre nature of their deformities and, 
for this reason, were antagonistic to any suggestion 
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of direct inquiry among relatives. Patient 2 consulted 
her home physician who removed the external geni' 
taha and discarded the gonads. We did not, therefore, 
have an opportunity in this case for histological and 
hormonological stuies. However, the physician, as 
well as the patient, assured us, after viewing photo^ 




Fig. 14. Patient 2, one year after removal 
of external genital organs. 


iphs of the genitaha of patient i, that those of 
tient 2 were similar in appearance. 

On examination of patient 2, the external body con' 
formation was that of a female (fig. 14). The extremi- 
ties were not so muscular and therefore slightly more 
feminine in appearance than those of patient i. There 
was no facial hair, the voice was feminine and the 
pubic hair presented the feminine type of escutcheon. 
The hips were almost as wide as the shoulders, and a 
roentgenogram revealed a quite typical female bony 
pelvis (fig. 15). The perineum was scarred, but two 
small folds resembling nymphae were present. The 


urethral meatus was directly in front of the symphy- 
sis, having been drawn upward by scar tissue. The 
base of the incompletely removed penis provided 
clear evidence that this organ originally was of equal 
si^e as in patient i. There was no evidence of a pros- 
tate gland on rectal examination. The family physi- 
cian who, at the time of the first operation, had per- 
formed a laparotomy with appendectomy reports that 
no feminine internal genitalia were detectable. Com- 
plete absence of abdominal sex glands was definitely 
ascertained by our hormone tests which revealed the 
typical castrate condition. Urine samples collected 
one year after the operation contained 20 r.u. of 
gonadotropic hormone per liter. 

Having tried one marriage, patient 2 conceded that 
‘she’ wanted to be married again, provided we could 



Fig. ly. Pelvis of patient 2 . 


make her a vagina. This procedure was successfully 
accomphshed by removing a one-piece, partial-thick- 
ness graft from the abdominal wall with the Padgett 
dermatome and supporting it with a suitable obtura- 
tor in a cavity dissected between rectum and bladder. 

Four months after this operation, the patient re- 
turned for observation, having been married for one 
month. The artificial vagina readily admitted two 
fingers for a distance of 9 cm. The ‘mucosa’ was 
thrown into folds closely resembling the rugae of a 
normal vagina, but there was little moisture present. 

She claimed to enjoy coitus, experience definite 
sexual sensation, admitted that orgasm was lacking, 
but assented that she could hardly expect more. Most 
of the time artificial lubrication was necessary for 
intercourse. Overhearing a chance remark that the 
vagina was not as long as at the time of discharge 
from the hospital, she became a trifle indignant and 
stated that under sexual excitement, it lengthened 
and enlarged in diameter. Her husband is perfectly 
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satisfied with the vagina She volunteered the ui' 
formation that she had gained weight and felt better 
physically than she had for years Perhaps this sense 
of physical well being represents a reflection of an 
improved mental state, since she no longer has any 
sense of essential difference from other women 

niscussioj^ 

The case of these hermaphrodite ‘sisters' becomes 
of particular interest because there remains little 
doubt that basically they are of the female sex, in 
spite of nearly complete male sex organs They differ 
from numerous cases of ‘male pseudohermaphrodism' 
and hypospadias in the complete absence of male 
puberal sex characters The general proportions of 
the body of the first patient were prevaihngly female, 
although distinctly shifted in the eunuchoid direC' 
tion Those of the second were nearer the female type 
This raises the question of the factors determining 
skeletal growth Roessle (3), reportmg on a 37'year' 
old congenitally agonadal woman, points out that the 
pelvis IS not of the mature female, but of juvenile or 
neutral type Therefore, the female skeletal traits 
observed in our patients can be considered as indica- 
tions of hormonal, rather than of immediately geneti- 
cal, conditions 

On the other hand, reports on individuals bom 
without gonads agree m that the genital ducts are 
sexually differentiated This suggests genetical (chro- 
mosomal) determination of prepuberal somatic sex 
characters m man and independence of their early 
embryological differentiation from gonadal factors 
However, the cases of baby girls with adrenal hyper- 
trophy prove that abnormal hormonal conditions 
may interfere and induce deviations from the normal 
course of self differentiation There are no indications, 
in our two patients, of adrenal or other endocrine 
abnormalities The problem of primary sex differen- 
tiation and the prenatal development of the genital 
ducts of the two cases remains therefore an unsolved 
problem. The assumption that the two hermaphro- 
dites were basically of female sex merely expresses the 
conviction that they take the place of the expected 
female offspring m the family Yet to all appearances, 
their hereditary constitution deviates from that of 
normal females This genic variation may be the im- 
mediate and only cause for the peculiar hermaphrodite 
type of the early course of sexual differentiation, but 
the possibility of hormonal interference through the 
placenta must also be left open 
There appears still another side to this case, m fact 
a most provoking aspect, suggesting possibilities of 
far-reachmg implications Assuming the desenbed 
two individuals, partially sex-reversed females, had 
been declared, legally, as of the male sex, then their 
inclinations and instincts obviously would mark, them 


as homosexuals Now we have to take into considera- 
tion the fact that many ‘pseudohermaphrodites' have 
been described which differ from our two patients 
only in various degrees of development of puberal 
male sex characters, change of voice and growth of 
hair. Therefore, the question arises as to what extent 
homosexuality may rest on sex reversal That a large 
proportion of homosexuals is of a purely environ- 
mental type IS clearly brought out by studies like the 
most recent one by Henry (4) However, indications 
of the existence of a congenital and probably heredi- 
tary type are numerous Assuming that a certain 
number of homosexuals do arise by sex reversal, one 
must expect the occurrence of corresponding devia- 
tions from the normal sex ratio within their families 
Intrautenne transformation of female fetuses should 
increase the male index and transformation of male 
fetuses should increase the female index Of foremost 
interest in this connection is a statistical analysis, by 
Lang (5, 6), of the famihes of about 4,000 male homo- 
sexuals with police records His matenal became avail- 
able through the circumstance that in Germany, 
homosexuality among men has been made a crimmal 
offense by laws adopted in 1871 From Lang's data, 
It appears that* a) Among brothers and sisters of 
homosexuals, the sex proportion is abnormally high 
and in favor of the male sex (2,078 brothers, 1,685 
sisters, ratio 123:100). h) Among paternal half- 
brothers and half-sisters, the sex ratio is even higher 
(153 half-brothers, 113 half sisters, ratio 135:100) 
c). Corresponding maternal half-brothers and sisters 
show an excess m the female sex (210 half-brothers, 
a34 half-sisters; ratio 90: 100) d) Children of married 
homosexual men show the normal sex distribution 
(143 sons, 136 daughters; ratio 105:100) 

Barring the possibility of errors due to small num- 
bers or inadvertent selection, both improbable m the 
case of this apparently very conscientious work, 
Lang's data lend themselves for interpretation as 
follows Points d and h indicate that the fathers of 
some homosexual ‘men’ are carriers of a gene which, 
if transmitted to daughters, causes female to-male sex 
reversal Their sex-reversed offspring are potential 
homosexuals and contnbute largely to this group In 
an older study, Weil (7) reports that homosexual men 
as a group show body proportions which deviate 
from the normal partly in the female (large pelvic 
diameter) and partly m the eunuchoid direction (long 
arms and legs) In conjunction with our own observa- 
tions, this may be interpreted as supporting the thesis 
of sex reversal as a source of homosexuality. 

Point d may be taken as evidence that only ‘en- 
vironmental' homosexuals arc fertile and capable of 
reproduction They produce, as one would expect, 
an offspring of normal sex proportion. The low 
average number of children (i per couple) indicates 
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widespread sterility. It may be due to total sterility 
of the hereditary (sex^reversed) group of homosexuals. 

Point c requires no special discussion in this paper. 
It may indicate that some homosexuals are men 
partially feminized through maternal hormonal in- 
fluences, as described m an earlier analysis (i) of cases 
reported by various authors. 

On the basis of the data so far available, one still 
hesitates to make any definite statements concerning 
frequency of sex reversal in the human race. We had 
become accustomed to look at human sex determina' 
tion as a solved problem, as a toss-up between X and 
Y chromosomes. Deviations of sex ratio, and of mor- 
phological and endocrine physiology, as well as of 
behavior, were only considered as oddities. Now as 
matters of sex are no longer shrouded with deep 
secrecy, we begin to realise that aberrations due to 
modifying genes and special hormonal conditions are 
much more prevalent than ever suspected. Many of 
them appear m set patterns and with a surprising 
regularity. While this may not be yet the time to 
express opinions about the relationship of sex reversal 
to certam sex abnormalities prominently affecting 
human society, it certainly seems timely to start 
systematic and comprehensive studies in this field in 
which, so far, little else than collections of case 
histones has been produced. 

SUMMARY 

I. Two remarkably similar cases of hermaphro- 
dism are described with prevalence of maleness in the 
prepuberal and of femaleness in the puberal sex char- 
acters. The mental attitude was distinctly of female 
orientation. 


1. Since the two are siblings and have two normal 
brothers, it is assumed that they are basically of fe- 
male sex. Chromosome studies support this interpre- 
tation. 

3. As most likely causes of the deviations, appear 
either a change in sex-determining genes or special 
hormonal conditions during pregnancy. 

4. Evidence is presented supporting the contention 
that the sustentacular cells of the seminal tubules 
were the producers of the female sex hormones which 
predominated in the hermaphrodites prior to castra- 
tion. 

5. After operations involving castration and some 
plastic surgery, both individuals obviously were 
satisfied m their roles as married women. 

6. The possible importance of the cases for the 
interpretation of sex reversal and bomosexuahty in 
man are discussed. 
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M akv -natuilal akd synthetic compounds 
are estrogenic, but until recently only the 
. natural compounds have been used dim 
cally Diethyl stilbestrol represents the 6rst synthetic 
compound of acceptable clinical value Since it is a 
well known fact that the derivatives of a compound 
may possess properties enhancing its clinical uses over 
that of the original, many derivatives of stilbestrol 
have been studied by Geschickterand Byrnes (i).and 
by Dodds, Lawson and Noble (2) It has been found 
that increasing the length of the side chain of stil 
bcstrol decreases the potency, and esterification with 
aliphatic acids decreases potency but gives a more 
prolonged estrus Sondem, Sealey and Kartsonis (3) 
and Geschickter and Byrnes (i) have studied the 
estrogenic effects of dimethyl, diethyl, and dipropyl 
ethers of stilbestrol giving the ratio of activity as 
I 5 10 33 Geschickter and Byrnes (i) have found 
that the monomethyl ether was as potent as diethyl 
stilbestrol and more potent than estrone In addition 
to their animal experimental work they evaluated the 
clinical effect of monomethyl ether in 19 cases of 
menopausal syndrome The results compare favorably 
with those from diethylstilbestrol They claim that 
side reactions, mmely, nausea and vomiting, were not 
as marked 

Table i shows the data on 36 cases of menopausal 
syndrome treated with monomethyl ether of stil 
bestrol A detailed history in the examination of each 
case is not given as this is not essential in the clinical 
e\'aIuation of the results obtained The cases are 
classified as natural, surgical and radiation menopause 
with sub classifications of mild, moderate and marked 
There were 25- cases of naturally occurring meno- 
pause, of which 3 denved no clinical benefit, 4 had 
fair, and 18 showed good to excellent results Of these 
17 had none of the side reactions noted above, 8 had 
slight to moderate reactions, and in only one case was 
It necessary to discontinue the chemical because of 
Received for publication March 19 1942 


side effects One patient was willing to endure the re 
actions for the subsequent relief she received After 
the third monthly dose of 25 mg intramuscularly she 
developed a tolerance to the chemical so far as side 
reactions were concerned, without any loss of relief 
of menopausal symptoms and is now taking one mg 
per day orally with practically no discomfort One 
case had slight nausea with oral administration and 
none when the substance was given intramuscularly 

There were 7 cases of surgical menopause, i of 
which failed to respond to therapy, 1 responded 
poorly, 1 fairly, and the remaining 5 showed good re 
suits Only 2 cases m this group had side reactions, 
and some patients claimed that the clmical effects 
were Ts good as with diethylstilbestrol, and better 
than some natural estrogens 

There were 4 cases of radiation menopauce, in i of 
which the clinical effects were not as good as with 
diethylstilbestrol, while in the other 3 good results 
were obtained 

Considering the total number of 36 cases, 89 per 
cent derived clinical benefit and ix per cent showed 
no response to treatment Those not responding to 
monomethyl ether of stilbestrol did get relief with 
some one of the natural estrogens Many of the 89 
per cent had been treated previously with diethyl 
stilbestrol and claimed as good and in some instances 
better results One patient, treated with every known 
estrogen claimed better results with monomethyl 
ether of stilbestrol Of the 36 cases, ii (30%) com 
plained of side reactions, though some of these ac 
quired a tolerance for the chemical 

The general method of treatment was to give 0 5 
to i mg daily by mouth, or from 5 to 25 mg monthly 
by injection, depending upon the clinical response 
In some patients 10 mg monthly m one injection suf 
ficed, others required 25 mg The doses necessary for 
the individual were arrived at empirically Generally 
I mg per day orally or 25 mg a month mtramuscu 
larly seemed to suffice 
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Table i. Results of therapy with monomethyl ether of stilbestrol 


Case; 

Age, 

yt. 

Dose, 

Mg., 

Route 

Interval 

Results 

Side Reactions 

Number 

Months 

Treated 

Remarks 




J^atural type of Menopause; a) mild symptoms 



I. 37 

I 

Oral 

Daily 

1 

Excellent 

Nausea 

a 

Symptoms disappeared after 
weeks 

a, 54 

I 

Oral 

Daily 

Excellent 

None 

I 

3. 44 

lo-ao 

Oral 

Monthly 

Good 

None 

a 


4. 45 

25 

Injection 

Monthly 

Poor 

Moderate 

10 

Estradiol better 

5. 31 

I 

Oral 

Daily 

Good 

None 

3 

Menstrual migraine 


b), Moderate symptoms 



20 

Injection 

Monthly 

Good 

Slight 

4 



20 

Injection 

Monthly 

Fair 

None 

I 



10 

Injection 

Monthly 

Fair 

None 

3 



10 

Injection 

Monthly 

Fair 

Moderate 

% 


14, 48 

10 

Injection 

Monthly 

Good 

None 




I 

Oral 

Daily 

None 

Slight 



15. 50 

25 

Injection 

Monthly 

Good 

None 



16, 41 

10 

Injection 

Monthly 

Good 

None 



i 7 > 47 

25 

Injection 

Every 6 weeks 

Good 

None 



18, yi 

2y 

Injection 

Monthly 

Good 

None 

8 




Oral 

Daily 

Good 

None 



19. 44 

25 

Injection 

Monthly 

Good 

None 

3 


20, 54 

ly 

Injection 

Monthly 

Fair 

Moderate 

6 

Poor case 


1 

Oral 

Daily 

Fair 

Moderate 



21, 46 

25 

Injection 

Every 6 weeks 

Good 

None 

8 



I 

Oral 

Daily 

Good 

None 



aa, 52 

25 

Injection 

Monthly 

Good 

None 

4 



c), Marked symptoms 


30, 48 

y-io 

Injection 

Bimonthly 

None 

None 

3 

Could not tolerate diethyl 
stilbestrol 

31. ya 

1 

2 

Oral 

Daily 

None 

Marked headache 

1 

2 

32, 46 

I 

50 

Oral 

Injection 

Daily 

Monthly 

Good 

Good 

None 

None 

4 


33, yi 

10 

Injection 

Monthly 

Good 

None 

12 

Willing to tolerate for relief 

34, 47 

2y 

Injection 

Monthly 

Excellent 

Nausea ist 3 in- 
jections 

8 

3y, 46 

ay 

Injection 

Monthly 

Good 

None 

4 

Better than estradiol benzo- 
ate 

36, 50 

yo 

Injection 

Monthly 

Good 

None 

y 


Surgical Type ofMetwpause; a) moderate symptoms 


40, y 3 

10 

I 

Injection 

Oral 

Every 3 weeks 
Daily 

Good 

Poor 

None 

None 

y 

Results comparable with 
those with diethylstil- 
bestrol 

41, 46 

25 

Injection 

Monthly 

Good 

None 

3 


b) Marked symptoms 


yo. 33 

2y 

Injection 

Monthly 

Good 

None 

y 

yi, y3 

5-10 

Injection 

Weekly 

None 

Moderate 

I 

yi, yi 

20 

Injection 

Monthly 

Fair 

None 

I 

y3, 28 

ay 

Injection 

Monthly 

Good 

None 

4 


I 

Oral 

Daily 

Good 

None 


y4, 38 

20 

Injection 

Monthly 

Good 

Slight 

6 


Treated with every avail- 
able estrogen, mono- 
methyl ether of stilbes- 
trol better. 

No relief with 5 mg. orally 

Endometritis 

Better than estrone 


60, 50 

61, 50 


Radiation Type of Menopause; a) moderate symptoms 


I 

Oral 

Daily 

Good 

Slight nausea 

2 

1-2 

Oral 

Daily 

Fair 

None 

I 


Diethylstilbestrol better 
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Table 1. Results op therapt with mohomethyl ether op stilbestrol 


CT 5 e. 

Age, 

yr 

Mg, 

Dose, Route 

Interval 

Results 

Side Reactions 

Number 

Months 

Treated 

Remarks 

b) I 4 ar\ed symptoms 

70, 41 

71, 46 

1 

ay 

Oral 

Injection 

Daily 

Monthly 

Good 

Good 

None 

None 

4 

y 

Better than diethylstilbcs* 
trol 


SUMMARY 

A series of 36 cases was treated with monomethyl 
ether of stilbestrol and 89 per cent of these responded 
favorably, while 11 per cent received no benefit from 
treatment. Many of those at first showing side re^ 
actions acquired a tolerance for the chemical without 
loss of clinical effects, and in only one case was it 
necessary to discontinue the treatment entirely. These 
results are encouraging and certainly compare favor^ 


ably with results obtained with other forms of estro 
gen therapy. 
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S INCE THE ESTROGENIC PROPERTIES of diethylstil' 
bestrol were first described by Dodds and asso' 
ciates (i) in 1938, extensive clinical work has 
been done to determine the estrogenic potencies and 
possible toxic effects of this drug ( 2 - 6 ). Its use by a 
number of investigators in various clinics has demon' 
strated pronounced estrogenic potency and mild tox' 
icity, the latter consisting of nausea and occasional 
vomiting in a small percentage of cases. Various lab' 
oratory procedures used to determine possible specific 
organic damage from the drug have been negative in 
the hands of most investigators (2, 7). 

Aside from the diethyl group attached to the stib 


bestrol base, a number of other substituent groups 
have been used to formulate other compounds which 
might have estrogenic potency. 

Geschickter and Byrnes (8) assayed a large num' 
er of these different stilbestrol compounds on ani' 
^als, finding varying estrogenic potency; and clini' 
illy assayed the monomethyl ether of stilbestrol on 
9 cases of varying types necessitating estrogen 
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therapy. The conclusions from the latter work were 
that the monomethyl ether of stilbestrol was a highly 
effective estrogen with less toxicity, as observed from 
clinical symptoms, than diethylstilbestrol. When it 
was used intramuscularly, in oily solution, these 
writers were under the impression that the estrogenic 
effect was more prolonged. 

The present report concerns the clinical use of the 
monomethyl ether of stilbestrol, commonly known as 
methylstilbestrol, on 25 cases necessitating estrogen 
therapy. Eighteen cases were treated for menopause 
symptoms, 3 for amenorrhea and 4 for dysmenorrhea. 

For the most part, the drug was administered by 
mouth in dosages varying from 
2 mg. in 40 days to 390 mg. in 
13 days. Occasional cases were 
treated by intramuscular in- 
jection. Toxic effects of me' 
thylstilbestrol occurred in 4 
cases, consisted of nausea and 
vomiting only, but were not 
severe enough to necessitate 
cessation of therapy in any 
case. The occurrence of toxic 
manifestations was equally 
divided between oral and 
intramuscular administration 
and their interpretation was entirely on a clinical 
basis. Since blood studies and liver and kidney 
function tests had been made previously on cases 
receiving diethylstilbestrol (2) it was not considered 
necessary to repeat them in this series. 

Of the menopause cases, 5 were surgical, 4 followed 
radiotherapy and 9 were physiological. 

These were members of a larger menopause group, 
all of whom had originally received small doses of 
phenobarbital; and the 18 treated with methylstib 
bestrol were the members of this group who had not 
been relieved by the former therapy. Nine of these 
patients received complete relief from this particular 






Diethylstilbestrol; 

OH 4,4''dihydroxy'ar, /3'diethylstilbene 


HO 


H H 

^ ^ Stilbestrol; 4'4''dihydroxystiIbene 


H 


.. — ■ I ( > — V Monomethyl ether of stilbestrol 

Vc = C-<^ VoCHs ^methylstilbestrol); 


4 hydroxy, 4' methoxy'Stilbene 


Fig. I. Two STILBESTROL COMPOUNDS WHICH HAVE PROVEN ESTROGENIC POTENCY SHOWN 
WITH THE BASIC STILBESTROL FORMULA 
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Table 1 Results op treatj^ient of patients v.ith METHYLsraflcsTROL 


Case 

Number 

Age 

>ears 

Diagnosis 

Treatment 

Side Effects 

Results 

I 

52 

Menopause 

a 5 mg daily for 14 

2 5" mg every other day for 28 days 

None 

Good 

a 

41 

Menopause 

1 0 mg daily for 34 days 

• None 

Fair 

3 

51 

Menopause 

1 mg intramuscularly 

1 mg daily for 5a days 

Mwicratciy severe nausea, 
slight vomiting 

Poor 

4 

53 

Menopause 

5 mg intramuscularly, q 3-4 weeks 

None 

Good 

5 

39 

Menopause 

I mg intramuscularly per week 

Slight nausea and vomiting ; 
after 3Td injection 

Fair 

6 

43 

Menopause 

0 5 mg 4 times a week for 4 weeks 

None 

Good 

7 

48 

Menopause 

0 y mg daily for 16 days 

0 1 mg every other day for a6 days 

None 

Good 

8 

49 

Menopause 

1 mg daily for 7 days 

0 5 mg daily for ar days 

None 

Good 

9 

50 

Menopause 

a 5 mg daily for ai days 
a 5 mg daily for ai days 

None 

Good 

10 

1 49 

Menopause 

I mg daily for 14 days 

None 

Poor 

n 

50 

Menopause 

I mg intramuscularly for 9 days 

None 

Poor 

la 

34 

Menopause 

0 $ mg daily for a8 days 

0 5 mg daily for 4a days 

None 

Fair 

n 

41 

Menopause 

0 I mg daily for 14 days 

0 1 mg every other day for ai days 

None 

Good 

M 

52 

Menopause 

I mg daily for 30 days 

None 

Fair 

n 

48 

Menopause 

0 5 mg daily for a8 days 

0 5 mg every 3rd day for 60 days 

Slight nausea and 
abdominal pain 

Good 

16 

42 

Menopause 

5 mg intramuscularly q 4 weeks 
for I year 

None 

Good 

17 

38 

Menopause 

1 mg daily for 13 days 

None 

1 Fair 

18 

46 

Menopause 

0 I mg every other day for 40 days 

None 

Fair 

19 

34 

Amenorrhea 

0 5 mg daily for 85 days 

None 

Fair 

TO 

24 

Amenorrhea 

2 5 mg daily for 20 days, total, 
50 mg 

None 

Withdrawal bleeding 2 days 
after cessation of treatment 


20 

Amenorrhea 

y courses of 30 mg daily for 13 days, i 
total, 390 mg per course 

None 

Withdrawal bleeding follow- 
ing each course 

21 

35 

Dysmenorrhea 

5 mg daily for 21 days 

2 5 mg dally for 18 days 

None 

1 Excellent 

23 

22 

Dysmenoahea 

2 ^ mg daily for 25 days 
a 5 rog daily for 10 days 

2 5 mg daily for at days 

Slight nausea and 
lassitude 

Excellent 

^4 

14 

Dysmenorrhea 

30 mg daily for 2 days 
prcmenstrually 

None 

Excellent 

15 

29 

D> smenorrhea 

2 5 mg daily for 21 days 

None 

Excellent 


estropn, 6 were improved and 3 unimproved (table It wiil be noticed from table i that case 3 devel 
1) The amount ofdosage could not be correlated with oped nausea and vomiting following intramuscular 
relief of symptoms. injection but not following peroral therapy, and that 
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case 4 was relieved of symptoms for as long as 4 
weeks by a single injection of 5 mg. intramuscularly 
and had no toxic manifestations. 

Methylstilbestrol was administered to 3 cases of 
secondary amenorrhea. 

One case ceased menstruating suddenly at the 
age of 34 and complete investigation of the patient s 
physical status (including basal metabolic rate, 
roentgenogram of the sella turdica and blood studies) 
revealed no abnormalities. Very thin atrophic endo' 
metrium was found at curettage. Over subsequent 
months massive estrogen and progesterone dosage, 
both separately and combined, produced no with' 
drawal bleeding, nor developed any endometrium. 
As a further trial, the patient was given small doses 
of this estrogen (0.5 mg. of methylstilbestrol) daily 
over a period of 3 months, during which time she 
had two periods of light bleeding lasting 3 days each, 
but there was still no evidence of endometrial pro' 
liferation on endometrial biopsy. 

The second case of amenorrhea may well be con' 
sidered a bad diagnostic error. A a4'year'oId girl with 
a two-year history of amenorrhea was greatly dis- 
turbed concerning her failure to menstruate. The 
physical examination and laboratory workup, includ- 
ing basal metabolic rate, were negative. She was 
therefore given 2.5 mg. of methylstilbestrol daily 
over a period of ao days and withdrawal bleeding oc- 
curred two days after cessation of treatment. At this 
time it was noticed that she had not had a pituitary 
roentgenogram, usually a routine procedure before 
starting therapy; and subsequent x-ray disclosed a 
large sellar tumor which was later diagnosed as a 
chromophobe adenoma of the pituitary. Further ques- 
tioning of the patient revealed that she had been hav- 
ing ‘eye trouble’ for over 6 months consisting of 
frequent diplopia for which she was being treated 
elsewhere, and that she suffered from frequent head- 
aches. She did not consider these symptoms of suffi- 
cient importance to mention them, which is, how- 
ever, no excuse for our not having asked about them 
when her history was taken. Since these symptoms, 
plus the amenorrhea, were of comparatively long 
standing, it was not thought that the therapy was a 
rontributory factor in the pituitary tumor formation, 
'his is a case in which an important diagnostic step 

I d been neglected and it is presented in considerable 
^ail to impress not only upon others, but upon cur- 
ves, the importance of pituitary roentgenograms 
1 all cases of amenorrhea. 

The third case of amenorrhea complained also of 
pronounced hirsutism. Complete preliminary in- 
vestigation proved negative and laparotomy disclosed 
no adrenal abnormalities but large ovaries filled with 
multiple small follicles, none of which, however, had 
grown to maturity. Several patients of this type with * 


similar pathological findings will be a subject for fu- 
ture report. In a later effort to check the hirsutism, 
however, this patient was given 30 mg. of methyl- 
stilbestrol daily in courses lasting 2.1 days and she had 
repeated periods of withdrawal bleeding. 

The above three cases are presented here not so 
much because of their peculiar physiological abnor- 
malities but more as evidence of the estrogenic effects 
of methylstilbestrol. 

Of a large group of dysmenorrhea cases receiving 
estrogen therapy of various types, 4 were treated 
with comparatively large doses of methylstilbestrol. 

In 3 cases ( 22 , 23 and 25, table i) the method of 
treatment was to give daily estrogen therapy through- 
out the first 21 days of the cycle in sufficient quantity 
to prevent ovulation, the resultant failure of proges- 
terone secretion caused thereby producing a relief 
of dysmenorrhea (9). Complete relief of symptoms 
occurred in these 3 cases. 

One patient suffering from dysmenorrhea was 
given 30 mg. of methylstilbestrol daily for 2 days 
just before the onset of menstruation and she also was 
completely relieved of symptoms. 

These 4 cases indicate subjectively, at least, the 
estrogenic potency of methylstilbestrol. 

One patient suffered from slight nausea at the be- 
ginning of treatment. 

SUMMARY 

The monomethyl ether of stilbestrol, commonly 
known as methylstilbestrol was administered in 
varying dosage to 25 cases necessitating estrogen 
therapy. 

Eighteen menopause cases were treated. Nine 
were completely relieved, 6 were improved and 3 
unimproved. 

Withdrawal bleeding was produced in 3 cases of 
amenorrhea due to various abnormalities. 

Four cases of dysmenorrhea were completely re- 
lieved of symptoms. 

Transitory nausea and vomiting occurred in 4 of 
the 25 cases. 
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Estrogenic Content of 
Cirrhotic Livers 


Benjamin Tenney, Jr , M D 
AND Frederic Parker, Jr , M D 

From the Mallory Institute of 
Pathology, Boston City Hos 
fatal, Boston, Massachusetts 


I N 1934 ZONDEK (i) reported experiments indicat' 
mg that the liver was capable of inactivating 
estrogens This has been confirmed by other 
authors using a variety of methods It would, there- 
fore, seem logical to assume that the function of dis- 
eased livers might be impaired in this respect and that 
such livers might contain demonstrable estrogens 
While this piece of work was being completed, a 
paper appeared by Glass et al (a) These authors, 
arguing along similar Imes studied the estrogenic con- 
tent of urines from 14 cases with chronic liver disease 
They found an increased amount of estrogens in 
every case In 8 cases they assayed both the free and 
combined estrogens and found that the hormones oc- 
curred entirely in the free form, not in the combined 
form in which they are normally excreted The 
authors concluded that their data indicated failure 
of cirrhotic livers to inactivate estrogens 

In the present study, the estrogenic content of 
liver tissue was determined 

MATERIAL AND METHODS 

Our material consists of livers obtained at autopsy 
from the pathological service here and from the Medi 
cal Examiner’s service In addition to the hormone 
studies, histological examinations were made of every 
liver 

The estrogens were extracted as follows Fifty 
or 100 gram lots of liver were finely ground with a 
meat chopper, covered with 5 times their volume 
of acetone and allowed to stand for 14 hours at 
room temperature The acetone was poured off and 
a fresh lot added to the tissue After another 24 
hours at room temperature, the second lot of ace- 
tone was filtered off and the tissue residue placed 
in the incubator for 2 to 3 hours in order to evap 
orate the acetone The tissue was then covered 
with 5 times its volume of ether and allowed to 
stand at room temperature for 5 to 6 hours The 
ether was then decanted and fresh ether added The 
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first lot of ether was added to the residue obtained by 
evaporating the combined lots of acetone After 18 
to 20 hours the second lot of ether was filtered and 
this ether filtrate was added to the first lot of ether 
The combined ethers were then filtered Since many 
of the livers contained a large amount of fat, a method 
had to be adopted which would separate the estro- 
gens from such fats To do so we employed the 
method devised by Callow et al (3) In brief this con 
sists of shaking the ether extracts m a separatory 
funnel with on NaOH, acidfying the alkahne aqueous 
extract with concentrated HCl, extracting this with 
ether and finally evaporating the ether with the requi- 
site amount of olive oil We obtained a yield of ap- 
proximately 50 per cent of the estrogens present by 
this method The oil was tested for its estrogenic 
content on castrated female mice, primed each time 
10 days before use by the injection of 8 I u of thee- 
lin * 

The total number of livers studied was 42 Of 
these, 23 were from cases of cirrhosis, 21 were of the 
alcoholic type, r was a pigment cirrhosis and 1 a bil- 
iary cirrhosis The remamder consisted of a hetero 
geneous collection of conditions designed to serve as 
controls Some were from normal individuals killed 
in accidents, others were from patients dying from a 
variety of diseases other than sepsis or tuberculosis, 
for we felt that such diseases might introduce a com- 
phcating factor 

The results together with certain pertinent data 
regarding each case are summarized in tables r and 2 

COMMENT 

It would seem worth while to comment briefly 
on certain of the data presented in tables i and 2 
and on some additional data 

Cirrhotic livers Of the 23 cases of cirrhosis, 15 
contained demonstrable estrogens An attempt was 
made to correlate the hormonal findings with the 


1 The thccl n V as supplied by Parke, Davis b? Co , Detroit, 
Mich 
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degree of cirrhosis, the presence or absence of bile 
stasis and the amounts of lipoid present but no such 
correlation could be established. Furthermore, the 
importance of the cirrhosis as a cause of death was 
considered but this did not appear to be relevant for 
liver damage due to cirrhosis leading up to the 
patient’s death was as frequent in the positive as in 
the negative cases. 

J^oncirrhotic livers. Nine of the 19 noncirrhotic 
cases contained estrogens. The great majority of the 
livers in this group were histologically negative and 


Table i. Cases in which estrogens were found in livers 


Sex 

Age 

Estro- 

gens^ 

Liver 

Pathology 

Cause of Death 

F 

61 

55 

Cirrhosis 

Carcinoma of pancreas 

M 

59 

100 

Cirrhosis 

Cirrhosis 

M 

70 

80 

Cirrhosis 

Cerebral hemoirhage 

M 

84 

40 

Cirrhosis 

Cirrhosis 

M 

70 

80 

Cirrhosis 

Erysipelas 

F 

32 

73 

Cirrhosis 

Cirrhosis 

F 

65 

40 

Cirrhosis 

Cirrhosis 

M 

64 

40 

Cirrhosis 

Lobar pneumonia 

M 

66 

80 

Cirrhosis 

Cirrhosis 

M 

80 

80 

Cinhosis 

Accident 

M 

64 

133 

Cirrhosis 

Cirrhosis 

M 

45 

40 

Cirrhosis 

Cirrhosis 

M 

6a 

20 

Cirrhosis 

Cirrhosis 

M 

3<5 

40 

Cirrhosis 

Accident 

M 

43 

133 

Cinhosis 

Cirrhosis 

F 

40 

172 

Negative 

Heart disease 

M 

70 

80 

Central necrosis 

Bronchiogenic carcinoma 

M 

89 

40 

Negative 

Pernicious anemia 

M 

70 

40 

Negative 

Gastric ulcer 

M 

67 

160 

Negative 

Encephalomalacia 

F 

59 

20 

Congestion 

Heart disease 

F 

50 

40 

Negative 

Suicide 

M 

19 

25 

Negative 

Accident 

M 

18 

35 

Negative 

Accident 


* Expressed as castrated mouse units per kg. of wet tissue. 


none showed any changes severe enough to interfere 
with function. 

Sex. Nineteen of the positive cases were males and 
5 were females. In the cirrhotic group, the livers of 
which contained estrogens, 13 were males and a were 
females. In the noncirrhotic group with positive 
hormonal findings, 6 were males and 3 were females. 
Five of the cirrhotic cases with negative estrogens 
were males and 3 were females. In the noncirrhotic 
rroup which contained no estrogens, 6 were males 
md 4 were females. In evaluating the significance of 
>ex in this whole series there must be taken into 
iccount the fact that males predominated in a ratio 
Df 2.5 to i; furthermore that of the 23 cases of ck' 
rhosis 18 were males. 

Age. The age of the patients was not apparently 
1 factor in explaining the presence or absence of hor- 
nones for the series covered a wide range. Two facts 
seem worthy of note. The first is that the livers of 2 


normal males aged 18 and 19 respectively contained 
estrogens. The second is that the livers of some wom- 
en past the menopause both cirrhotic and noncir- 
rhotic contained estrogens. 

Testicular activity. Tissue from the testicles of 14 
of the cases was available for histological study. Ten 
of these were from the positive cases, 6 from the cir- 
rhotic group. Five of these showed varying degrees 
of decreased activity while one was normal. Of the 
noncirrhotic group, 2 were hypoactive and 2 were 
normal. Of the testes from the cases with negative 
hormonal findings, 2 in the cirrhotic group were ac- 
tive, I was hypoactive. The testes from the one case 
in the noncirrhotic group with negative estrogens on 
which tissue was available for study were active. 
Therefore it would appear that the presence of estro- 
gens in the liver is not dependent on loss or decrease 
of gonadal activity. Furthermore, it may be men- 
tioned that in no instance was gynecomastia noted 
either clinically or at postmortem examination. 

Time postmortem. It was felt that the time after 
death that the tissues were examined might have 
played a r 61 e in the hormonal findings since it is 
known that autolysis may have an influence on estro- 


Tablb 2. Cases in which no estrogens were found in liver 


Sex 

Age 

Estro- 

gens^ 

Liver 

Pathology 

Cause of Death 

M 

r- 

43 

-66 

Cirrhosis 

Cirrhosis 

M 

76 

-59 

Cirrhosis 

Cirrhosis 

F 

71 

-40 

Cirrhosis 

Hypertension 

M 

59 

—40 

Cirrhosis 

Cirrhosis 

F 

33 

— 60 

Cirrhosis 

Alcoholism 

M 

57 

— 20 

Cirrhosis 

Heart disease 

F 

50 

-55 

Cirrhosis 

Cirrhosis 

M 

68 

-40 

Cirrhosis and 

Cirrhosis 



hepatoma 

Glomerulonephritis 

F 

20 

-58 

Negative 

F 

38 

^20 

Central nectosis 

Bronchiogenic carcinoma 

M 

24 

-40 

Negative 

Accident 

F 

33 

-40 

Negative 

Alcoholism 

M 

26 

—40 

Central necrosis 

Heart disease 

F 

48 

-40 

Negative 

Cerebral hemorrhage 

M 

6 

— 20 

Negative 

Accident 

M 

10 

— 20 

Negative 

Accident 

M 

54 

— 20 

Negative 

Accident 

M 

70 

— 20 

Fatty infiltration 

Heart disease 


* Figures indicate c.m.u. per kg. of wet tissue at which tests 
were negative. 

gens. However, no correlation could be found be- 
tween this factor and the estrogenic content of the 
livers. 

In short, then, our original thesis that cirrhotic 
livers might contain estrogens was confirmed in part 
in that the majority of such livers contained estro- 
gens. However, not every case did so. Furthermore, 
estrogens could he demonstrated in essentially nor- 
mal hvers from both males and females. The cxplana- 


May, 1942 


ESTROGENIC CONTENT OF CIRRHOTIC LIVERS 


295 


tion of this finding is not clear at the present time 
Since we did not employ hydrolysis in extracting 
the hormones, it would seem probable that they 
existed in the free rather than in the combined form, 
our results in this respect agreeing with those of Glass 
et al (2) 

SUMMARY 

1 The livers from 25 cases of cirrhosis were ex' 
amined for estrogens Fifteen gave a positive result 

2 Nineteen noncirrhotic livers were similarly 
studied Nme contained estrogens 


3 The presence of estrogens could not be aC' 
counted for by the degree of cirrhosis, the age, sex or 
gonadal activity of the patients 

4 The livers of some women past the menopause 
and of normal young men were found to contain 
estrogens 
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Excessive Uterine Bleeding: 

Antigonad Effect of Pro- 
lactin 

|Pitiiiitarj=Ovariaii RelationsEip] 

George Joyce Hall, M.D, 

Gynecologist, Mercy Hospital, Sacramento, California 


I N June, 1937, the writer began clinical investiga' 
tion of the effects of prolactin when adminis' 
tered during phases of excessive uterine bleed' 
ing. Thirty-five cases were reported in 1938 (i). 
During the clinical investigation of the effects of the 
lactogenic hormone on phases of excessive uterine 
bleeding, several preparations of prolactin have been 
used.' Information bas been received from Lyons ( 2 ) 
that none of these has been pure lactogenic hormone. 
The prolactin used in the current series however, is 
suflSciently pure and potent to be used effectively for 
controlling excessive uterine bleeding, and the fol- 
lowing report seems to justify its wider usage for 
this purpose. In every case in which there was no 
pathological condition such as fibromyomata, intra- 
uterine papillomata, or persistent thick-walled cysts, 
the lactogenic hormone therapy was satisfactory. 
Cessation of excessive bleeding in cases of fibromyo- 
mata has been obtained in variable percentages in 
each series of patients. The majority of patients are 
improved and several have continued to maintain 
normal menstrual functions without any surgical 
procedures for as long as 4 years. Endometrial hyper- 
plasia,. when not associated with a persistent cyst or 
tumor growth, may regress with prolactin and equine 
gonadotropin therapy. 

Goldzieher observed that ‘Uterine bleeding which 
is greater than normal in quantity or which occurs at 
too sh ort intervals is looked upon as a sign of abnor- 
mal ovarian function’ (3). Uterine bleeding in the 
presence of local pathological processes such as pol- 
yps, submucous fibroids or malignant tumors of the 
uterus is not functional in character and consequently 
cannot be expected to be cured by hormone therapy. 
There is, however, a hormonal pathogenesis of fibro- 
myomata (4). Many patients who have fibroma tous 
growths, have responded well to prolactin therapy. 

Received for publication February 14, 1942. 

^ Acknowledgment for supplies of prolactin are made to: Dr. 
F. Fenger, Armour Laboratories, Chicago, 111 .; Dr. R. M. Rice, 
Eli Lilly 6 F Co., Indianapolis, Ind.; Dr. J. P. Schooley, Difeo lab- 
oratories, Detroit, Mich.; Dr. M. Gilbert, Schering Corporation, 
Bloomfield, N. J. 


and maintained normal menstrual function for many 
months after therapy has been discontinued. 

In the presence of persistent follicle cysts it is dif- 
ficult to control the disturbed physiology and the 
bleeding with the usual doses of prolactin. Three 
patients with palpable normal sized ovaries, and with 
no uterine growths present, continued to bleed ex- 
cessively in spite of prolactin therapy. Subsequently, 
at laparotomy at least one follicle cyst was found in 
each patient. 

Careful, complete physical examinations, B.M.R. 
determinations and endometrial biopsy records are 
made of each patient, and vaginal smears made during 
the non-bleeding phases. 

One to two hundred international units of prolac- 
tin have been given subcutaneously during each day 
of the bleeding, usually in doses of 100 i.u. Beginning 
on the second or third day of the following period of 
menstruation, the hormone may be administered 
again daily, if the bleeding has been too heavy, and 
until the bleeding stops. If there is no excessive bleed- 
ing during the next menstruation, then equine gonad- 
otropin therapy may be indicated, 2000 i.u. being 
given on the 9th, loth, and nth days of the cycle. 

In this second series of reports, prolactin was ad- 
ministered to 56 patients of whom 34 had functional 
excessive bleeding, and 22 had fibromyomata at the 
first examination; several of these had various other 
conditions such as persistent follicle cysts which 
were diagnosed as surgical cases, because therapy 
relieved but did not cure the disturbance. 

Of the 34 cases of functional excessive bleeding 33 
improved with from 300 to 2400 i.u. of the prolactin 
in 3 to 24 doses for each patient, averaging 800 units 
per patient. One patient required 6300 i.u. over a 
total period of 24 months. This patient was 27 years 
old and had menstruated almost daily for 13 years. 
Treatment with 3600 i.u. of prolactin during 3 
months, followed by 24,000 i.u. of gonadotropin 
during 4 months, resulted in apparently normal 
menstrual periods, for ii months. Bleeding became 
prolonged again, although not excessive in quantity^ 
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Table x Functional bleeding cases, no gonadotropin therapy 


Name 

Age 

Duration of ^ 
Bleeding 

JMR 

Endometrial 

Biopsy 

Vagmal 

Smear 

Before 

Prolactin* 

Duration 

of 

Probctin 

Treatment 

Total 

Dosage 

of 

Prolactin 

Vaginal 

Smear 

After 

Prolactin 

Biopsy After 
Prolactin, Remarks 

Mrs 

R W 

46 

21 days, 

1st time 

+8 

Late estro 
genic, 23rd 
day 

4+ 

23rd day 

20 weeks 

TU 

1900 

2+ 

24th day 

4 months after therapy 
rrenses ok, scanty 

Mrs 

JG 

41 

10 days, 

I year 

'7 


3+ 

loth day 

5 weeks 

500 

4+ 

25th day 

Uterus smaller after 
prolactin 

Mrs 

AB 

49 

Irregularly 
throughout 
each month, 
ih ycats 


Atrophic, 

20th day 

2+ 

20th day 

IS days 

800 

3+ 

28th day 

No surgery 

Mrs 

AS 

26 

11 days, 
ist time 



3+ 

21st day 

7 days 

400 

4+ 

11th day 

Urticaria after 4th day 
No further trouble Nor- 
mal periods 

Mrs 

AJ 

44 

7 days, 

2 X monthly, 

3 months 

•^4 

Early estro 
genic, 18th 
day 

2+ 

18th day 

2 days 

200 

2+ 

iRth day 

Atrophic 18th day 

Mrs 1 
RW 

46 ' 

21 days, 
ist time 


j Mild hyper 

1 pla«ia, 22nd 
[ day 

2ist day 

6 weeks 

1000 

3+ 

26lh day 

Early estrogenic 26th 
da> 

Mrs 

EE 

44 

2-5 weeks, 

4 months 

-l : 

Late estro 
genic, 36th 
day 

1 

36th day 

6 days 

600 j 

3+ 

42nd day 

Late estrogenic 42nd day 

Mrs 

BG 

49 

23 days, 

1st time 


Early estro 
genic 23rd 
day 

4+ 

23rd day 

4 days 

300 

27th day 1 

Early estrogenic, 26th 
day 

Mrs 

LH 

4*' 

6 days, 

(48 pads), 
ist time 



54- 

6th day 

4 days 

400 

2+ 

14th day 

Menses normal there 
after 

Mtss 

RB 

46 

21 days, 

I year 


Cystic h> 
pcrplasia, 
20th Jay 

5+ 

20th day 

9 WCCKS 

700 

4*h 

loth day 

Only slight improve 
ment, pulmonary carci- 
noma 

Mrs 

AC 

46 

Each mid 

month, 

days 

+3 

Early estro- 
genic, loth 
day 

4-p 

loth day 

14 weeks 

T400 

2-1- 

23rd day 

Operation for intrautcr 
me fibromyoma 8 years 
before 

Miss 

EC 

47 

5 weeks 
continuous, 
then 2 3 
weeks 
monthly, 10 
months 

+8 

Early estro 
genic 18th 
day 

3+ 

14th day 

6 weeks 

800 

2+ 

14th day 

Occasional scanty bleed- 
ing the following year 


• on of vae fwl a - -o’ 

dunn 


and further treatment for 6 months with 3700 i u of 
prolactin was required to correct it The patient re' 
ceivcd a total of 6300 i u of prolactin, at the end of 
which time she had a 6+degree of vaginal comification 
(5) This ca^e gives evidence of the transitory effects 
of prolactin and the freedom from danger of abnormal 
physiological changes 


During a period of 4 5 years more than 700 doses 
of prolactin, of 100 i u each, obtained from the van- 
ous manufacturers, have been administered to a total 
of 160 patients Nine had serum reactions withm 50 
toqo minutes, these were manifested as mild general' 
ized urticaria All w’ere confortable within a few 
hours followmg adrenalin chloride therapy. None 
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Table 2. Functional bleeding cases, gonadotropins used 


Volume 1 


Name 

1 

Duration of 
Bleeding 

B.M.R. 

Endometnal 

Biopsy 


1 

Duration 

of 

Prolactin 

Treatment 

Total 

Dosage 

of 

Prolactin 

Vaginal 

Smear 

After 

Prolactin 

Gonado- 

tropm,! 

Total 

Dose 

Vaginal 

Smear 

After 

Gonado- 

tropin 

Biopsy and 
Comments 

Mrs. 

M.H. 

24 

Scanty; 

continuous 

6 months 

-7 

Early estro- 
genic phase, 
24th day 

3 + 

24th day 

12 weeks ! 

I.U. 

1000 

34 * 

24th day 

l.U. 

24,000 

4 months 

6+ 

24th day 

Normal periods 


1 

6 days 
2Xinonth, 

2 months 

+4 

Mild hyper- 
plasia, 14th 
day 

4 + 

14th day 

^ 11 weeks 

1 

1 

1000 

3 + 

14th day 

24,000 

4 months 

64 - 

18th day 

Pregnant following 
month 


1 

8 days, 
2Xmonth, 

7-8 months 

+7 

Late estro- 
genic phase, 
24th day 

5 + 

24th day 

10 days 

300 

5 * 1 * 

24th day 

18,000 

3 months 

64 * 

i8th day 

Cystic o\'nry no longer 
palpable; follicle c>st 
removed 5 yr. before 

Mrs. 

D.P. 

34 

14 days, 
ist time 


Late estro- 
genic, 14th 
day 

5 + 

14th day 

2 weeks 

600 

34 * 

i8th day 

12,000 

2 months 

64 * 

24th day 

Menses 3 days a month 
since treatment 

Mrs. 

R.J. 

27 

8 days, very 
heavy, 

2 months 

—2 

Late estro- 
genic, 19th 
day 

5 + 

loth day 

1 week 

600 

34 * 

17th day 

24,000 

4 months 

5 -|- 

18th day 

Right ovarian follicle 
cyst. Pelvic adhesions 

Mrs. 

M.H. 

24 

Spotting 

continuous 

9 weeks; 

2-7 week 
cycles 


No biopsy 

2-b 

8th day 

8 weeks 

900 

24- 

10th day 

18,000 

3 months 

5 -f- 

19th day 

Pregnant 5 months later 

Mrs. 

B.A. 

■ 

3 days, 

2X month, 

9 months 


Cystic 
hyperplasia, 
8th day 

5 + 

Sth day 

2 weeks 

400 

3 + 

9th day 

18,000 

3 months 

6+ 

18th day 


Mrs. 

C.B. 

■ 

18 days, 
ist time 

-6 

Late estro- 
genic, 14th 
day 


8 days 

500 

34 - 

24th day 

24,000 

4 months 

5 "P 

18th day 

Pregnant 2 months la- 
ter 

Mrs. 

J.G. 

41 

8-15 days, 

1 year 

■ 

Early 

estrogenic, 
12th day 

3 + 

i2th day 

4 weeks 

700 

4 -b 

i8th day 

6000 

1 month 

34 - 

18th day 

Normal periods 

Mrs. 

L.C. 

^3 

2-3 weeks, 

5 months 

+2 ! 

Late estro- 
genic, 
loth day 

4 + 

10th day 

23 weeks 

1400 

4 'f 

24th day 

18,000 

3 months 

4 “{- 

18th day 

Normal menstruation 

Miss 
J.B. : 

iS 

10 days, 

I year 

+6 

Early 

estrogenic, 
14th day 

5 + 

14th day 

14 weeks 

700 

4+ 

21st day 

24,000 

4 months 

64 * 

18th day 

Masculine hirsutcs and 
body; virgin 

Mrs. 

G.G. 

49 

ro days, 

3 months 

■ 

Early estro- 
genic, loth 
day 

2-b 

lOth day 

16 weeks 

900 

2+ 

14 th day 

6000 

I month 

44 - 

18th day 

Normal 6ow thereafter 

Miss 

M.A. 

26 

2 weeks, 

3 years 

■ 

Mild cystic 
hyperplasia, 
20th day 

5 + 

aoth day 

13 weeks 

1100 

3 “f 

13th day 

6000 

I month 

A+ 

18th day 

One ovary out 6 ynrs 
ago; curettment 3 >cars 
ago 

Miss 

M.N. 

27 

10 days, 

9 months 

+4 

Mild hyper- 
plasia, 
loth day 

4 + 

loth day 

1 week 

600 

3-!- 

20th day 

8000 

1 month 

5 -f- 

18th day 

Normal menses since 

Mrs. 

H.S. 

37 

5-7 days, 

2X mont^, 

5 months 

■ 

Marked 
hyperplasia, 
7th day 

5 + 

7th day 

7 weeks 

400 

2+ 

21st day 

18,000 

3 months 

5 - 1 - 

i8th day 

Normal menses since 

Mrs. 

D.S. 

26 

10 days, 

4 months 

■ 

Late estro- 
genic, i8th j 
day ! 

5 + 

i8th day 

9 weeks 

1000 

44 * 

20th day 

18,000 

3 months 

5 * 1 - 

i8th day 

Normal menses since 

Miss 

L.N. 

■ 

3 weeks, 

4 months 

+3 

Late estro- 
genic, 18th 
day 

4 -h 

23rd day 

■ 

6co 

34 * 

26th day 

10,000 

2 months 

5 - 1 - 

i8th day 

Normal menses since 

Mrs. 

N.W. 

35 

10 days, 

5 months 

-6 

Early 

estrogenic, 

8th day 

5 + 

Sth day 

16 weeks 

700 

34 * 

9th day 

18,000 

3 months 

5-I- 

i 8 th day 

Normal menses since 

Mrs. 

SM. 

*7 

4 days, 

2X month, 

2 months 

+s 

Early 

estrogenic, 

Sth day 

34 “ 

Sth day 

5 months 

1 

! 1200 

1 

3 -i- 

23rd day 

24,000 

4 months 

64 * 

20th day 

Normal menses since 

Miss 

C.G. 

27 

13 years, 

almo«t 

daily 

+8 

Mild hvper- 
pLisia, day 
of cycle (?) 

54- 

Day of 
cycle (?) 

Total of 

24 months 

6joo 

2-i- 

9th day 

24, coo 

4 months 

6+ 

18th day 

Early estrogenic, 
gth day 

Mrs. 

C.O. 

21 

10 days, 
ist time 

-fio 

Late estro- 
genic, 

2 1 St day 






i8th day 

Pregnant 2 months liter 

Mrs. 

W.P. 

34 

penods 
scantv fol' 
lowed by 
bleeding 27 
days 1st time 

+4 

Late estro- 
genic, 

14th day 

5+ 

14th diy 

2 weeks 

600 

3 -{- 

14th day 

12.000 

2 months 

6 + 

i6th day 

Early estrogenic, 14. a 
day 


Equine gonadotropin: eooo ..n. per dose; three doses per .onth. adnnnistered on qth. roth. and rrth days of each cpCe. for not longer than a n-.nth, (.= - 
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Table 3 Cases of uterine fibroids 


Name 

Age 

Duration of 
Bieeding 

BMR 

Endometrial 

Biopsy 

Vaginal 

Smear 

Before 

Prolactin 

Duration 

of 

IVoiactm 

Treatment 

Total 

Dosage 

of 

Prolactin 

Vaginal 

Smear 

After 

Prolactin 

Biopsy and 
Comments 

Mrs 

GH 

43 

8 days, no 

bleeding 

previous 

5 mo 

“5 

Late estrogenic, 
8th day 

4+ 

8th day 

I week 

I u 

400 

2+ 

18th day 

Early estrogenic, 
iSthday no surgery 

Mrs 

RH 

24 

18-19 days, 

3^ years 


Early estrogenic, 
12th day 

3+ 

X3th day 

8 days 

800 

•t+ 

2ist day 

Late estrogenic 2xst 
day no surgery 

Mrs 

WL 

30 

11 days, 

3 months 

+5 

Cystic hyper- 
plasia, i2th day 

5+ 

X2th day 

12 weeks 

1100 

3+ 

18th day 

Cystic hyperplasia, 
X2th day, hysterec- 
tomy 

Mrs 

DW 

33 

5 days, 20 day 
cycles, 

3 months 

+i 

Late estrogenic, 
10th day 

5+ 

xoth day 

4 days 

H 


No surgery 

Mrs 

RM 

47 

10-20 days, 
scanty 18 
months 

“7 

Early estrogenic, 
24th day 

4+ 

24th day 

7 days 

700 

3-f- 

6th day 

Early estrogenic, 

24th day, no surgery 

Mrs 

AF 

41 

21 days, 

1st time 

+3 

Late estrogenic, 
aind day 

5+ 

2ind day 

3 w«ks 

6oq 

3+ 

, 2xst day 

No surgery 

Mrs 

LZ 

46 

8-12 days, 
usually early, 
3 months 

j +4 


4+ 

26th day 

12 weeks 

1 700 

3+ 

' 26th day 

No surgery 

1 

Mrs 

HZ 

43 

10 days, 

3 months 

-5 

Cystic hyper- 
plasia, i2th day 

1 

1 12th day 

1 

5 days, 

7 mo later 
7 days 

300 

1 

700 ' 

3+ 

19th day 

Partial hysterectomy 

Mrs 

AE 

48 

Excessive, 

frequent, 

2 years 

+6 

Early estrogenic, 
19th day 

3+ 

xpth day 

14 weeks 

1300 

22nd day 

Uterus not easily 
palpable, no opera- 
tion 

Mrs 

RM 

47 

14 days, 6-8 
week cycles 



3+ 

14th day 

1 week 

700 

3-h 

rSth day , 

7 months after treat- 
ment menses normal, 
uterus smaller 

Mrs 
W W 

49 

49 

2 weeks 

2 months 


Late estrogenic, 
10th day 

4+ 

20th day 

5 days 

500 

2+ 

No surgery 

Mrs 

CH 

44 

10 days, 

7 months 

+3 

Early estrogenic, 
10th day 

5+ 

xoth day 

13 weeks 

1100 

3+ 

17th day 

No surgery 

Mtss 

EP 

35 

2 weeks, 

11 years 

-9 

Late estrogenic, 
18th day 


3 weeks 

800 

1 

4+ 

8th day 

No surgery 

Mrs 

MB 

49 

2 weeks, 

2 months 

-5 

Cystic hyper- 
plasia, i6th day 

5+ 

4 weeks 

Soo j 3-f- 
i8ch day 

No surgery 

Mrs 

RS 

47 

2 weeks, 

2 months 

+8 

Late estrogenic, 
2ist day 

5+ 

2ist day 

3 weeks 

1000 

3+ 

20th day 

No surgery 

Mrs 

SA 

33 

3 weeks, 
monthly, 

I year 

+6 

Mild hyper 
plasia, 24th day 

5+ 

24th day 

1 week 

300 

4+ 

2ist day 

No surgery 

Mrs 

OG 

Miss 

HH 

ss 

1st m 18 
months, 

5 weeks 

~7 

Atrophic, 

35th day 

3+ 

35th day 

2 weeks 

500 

2+ 

2 1st day 

Atrophic 2i8t day , 
myomectomy 

37 

15-ao days, 
y months 

+1 

Early estrogenic, 
22nd day 

3+ 

22nd day 

4 weeks 

600 

2+ 

list day 

Atrophic, 2i5t day 
’ no surgery 

Mrs 

PB 

32 

JO days, 

I year 

+14 

Late estrogenic, 
roth day 

4+ 

xoth day 

3 days 

300 

3+ 

14th day 

Intrauterine fibroid 
size of walnut, par 
tial hysterectomy 


3CO 
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Table 3 — Continued 


Name 

1 

Age 

j 

i 

1 

1 Duration of 
Bleeding 

1 

i 

1 B.M.R. 

Endometrial 
Biopsy 1 

Vaginal 

Smear 

Before 

Prolactin 

Duration 

of 

Prolactin 

Treatment 

Total 

Dosage 

of 

Prolactin 

Vaginal 

Smear 

After 

Prolactin 

Biopsy and 
Comments 

Mrs. 

D.Z. 

j 

47 i 

1 

1 

8-12 days, 
2i'day cycle, 

5 months ' 

1 

1 

1 

Proliferative, 
i8th day 

1 

3 + 

i8th day 

10 weeks 

I.U. 

700 

3 + 

a4th day 

i 

1 year after therapy, 
fibroids seemed 
smaller; menses scan- 
ty; no flushes 

Mrs. 

H.S. 

1 

43 1 

Scanty, 10 

10 days, 

3 months 

+ 3 

Late estrogenic, 
i2th day 

5 + 

12th day 

5 weeks 

1 

600 

3 + 

i8th day 

Diabetic; fibroid 
same size after 5 
months; operation, 
intrauterine fibroid; 
follicle cyst 

Mrs. 

R.S. 

44 

Heavy, 

14 days, 

2 months 

-8 

i Cystic hyper- 
plasia, i8th day 

1 

5 + 

18th day 

3 weeks 

1300 

3+ 

1 8th day 

Small fibroid; 3 
months after begin- 
ning treatment uter- 
us normal size; fibroid 
not palpable 


was able to tolerate the lactogenic serum at a later 
time. The hormone is kept under refrigeration of 34 
to 36° F. 

RESULTS OF THERAPY 

Twelve patients required only prolactin therapy 
to regulate excessive menstrual bleeding. Eleven of 
these were over 40 years of age. 

Twenty- two patients received equine gonado- 
tropin therapy after the excessive bleeding had been 
regulated by prolactin. Only two were over 40 years 
of age. Four patients became pregnant after the gonad- 
otropin therapy was completed. This would seem 
to indicate that the antigonad effects of prolactin are 
temporary and harmless. 

Twenty- two patients who had uterine fibromyo- 
mata received from 300 to 1300 i.u. of prolactin. All 
but 5 obtained relief with no further excessive bleed- 
ing. This seems important in conjunction with the 
control of functional bleeding, since it gives evidence 
that factors other than those now recognized may be 
responsible for excessive uterine bleeding. It was nec- 
essary to do partial hysterectomies for four of these 
patients and a myomectomy (intrauterine) for the 
fifth. There was at least one ovarian follicle cyst pres- 
ent in each of the five operative cases. 

DISCUSSION 

If an abnormally large amount of the lactogenic 
factor of the anterior pituitary exists, there is a dis- 
turbance of the control of the anterior pituitary over 
the normal routine of development of follicle and in 
corpus luteum, and consequently, of the usual cyclic 
changes in the endometrium. Estrogen inhibits the 
production of the lactogenic principle of the anterior 
pituitary', and conversely the lactogenic hormone in- 
Viihit?! Rstrosfen nroduction in the ovary. On this 


basis, it seems rational to suppose that if there is an 
actual or relative excess of estrogen in the blood, the 
administration of prolactin should have an anti- 
gonadotropic effect in preventing the continued for- 
mation of new estrogen by the ovaries. This seems to 
be borne out by the fact that normally lactating 
mothers do not ovulate, nor do they menst'uate. 

The antigonadotropic action of preparations of 
prolactin was shown in birds by Riddle and Bate.s 
(6), and Bates, Lahr, and Riddle (7). Dresel (8), and 
Lahr and Riddle (9) were able to suppress the es- 
trous cycles in rats with preparations of prolactin. 
This has been confirmed by Evans, Simpson, and 
Lyons (10) with purified lactogenic hormone. In the 
latter experiments, the growth of graafian follicles 
was suppressed, but the healthy corpora lutea pres- 
ent in the ovary when injections were begun were 
maintained, and the luteal cells showed the hyper- 
trophy typical of pregnancy or lactation. That the 
lactogenic hormone induced the luteal cells to form 
progestin was shown by Evans, Simpson, and Tur- 
peinen (ii). The latter workers, using hypophysecto- 
mized and adrenalectomized rats showed that the 
lactogenic hormone acted upon the persisting luteal 
tissue causing it to form progestin as proven by pla- 
centa formation. Thus, lactogenic hormone must be 
considered luteotropic in rats in the sense that it 
maintains and stimulates to function an already exist- 
ing, healthy corpus luteum, although large doses of it 
have never been shown to cause the new formation 
of luteal tissue as does the proper combination of the 
other gonadotropic hormones (follicle stimulating and 
luteinizing factors). In explanation of its follicle-in- 
hibiting action. Bates and Riddle have shown that 
prolactin inhibits the secretion (or effect) of the fol- 
licle-stimulating hormone of the pituitary. 

It is possible that the lactogenic hormone may he 
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considered as acting in two different ways, since 
patients showing abnormal bleeding due to an insuf- 
bciency of progestin might be helped by its luteo- 
tropic action, whereas those who are under the in- 
fluence of a hyper-functional folhcular apparatus 
might conceit-ably benefit through its inhibiting ac- 
tion on the production of the follicle stimulating 
hormone 

CONCLUSIONS 

There is an important physiological relationship 
between the lactogenic factor of the anterior pitui- 
tary and the functions of the ovary and endometrium 
The lactogenic hormone is antigonadal in its effects 

The use of the lactogenic hormone (prolactin), in a 
recent series of 44 cases of functional menorrhagia- 
metrorrhagia has controlled the bleeding successfully 
in every case 

Equine gonadotropin was used following prolactin 
for 21 of the 34 patients in order to improve their 
ovarian function 

Only 5 (23%) patients with uterine fibromyomata 
required surgery The other 17 (77%), who had 
fibroid conditions improved satisfactorily with pro- 
lactin treatment only. 

Evidence is presented that prolactin has a transi- 
tory, harmless effect physiologically, and that there 
may be other factors partially responsible for exces- 
sive uterine bleeding than those which are now recog 
meed 


This method of controlling excessive uterine bleed- 
ing, was studied for a period of 4 5 years and is re- 
ported so that other chnicians may determine the 
advisability of further investigation of prolactin for 
the treatment of excessive uterine bleeding 

GratcfulacknottlcdgmentisrenderedtoM A Goldaehcrand 
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Functional Uterine Bleeding 

Edward J. McGinn, M.D. 

Froin the Marshfield Cim- 
1C, Marshfield, Wisconsin 


ICHARDSON (i) defines functional bleeding as 
that which appears in the absence of gross 
lesions at unexpected times or in abnormal 
amounts. The cause is unknown, but it is believed to 
be due to a dysfunction of one or more of the ovarian 
or pituitary hormones. It is an extremely bothersome 
syndrome both to the patient and to the physician. 
Its frequency and widespread occurrence are well 
known, and it is therefore of definite interest not only 
to the gynecologist and endocrinologist, but also to 
the general practitioner, internist and surgeon. 

Its etiologic factors are obscure and the contribu' 
tions of the experimental laboratory to its pathogene- 
sis have been meager. No true pathological bleeding 
has been produced experimentally, although many 
menstrual and pseudomenstrual bleedings have been 
induced with hormonal agents both in woman and 
monkey (2). 

Functional bleeding may occur from any type of 
endometrium, cystic and hyperplastic, proliferative, 
progestational or atrophic. Experimentally, neither 
the pituitary nor the ovary is essential for uterine 
bleeding, and Kurzrok (3) believes the responsible 
factors reside in the endometrium. 

Up to recent times, the estrogen withdrawal 
theory or aberrant estrogenic function has been the 
basis of all etiological theories. However, it does not 
explain the bleeding that is clinically noted when con- 
tinuous large doses of estrogen are given. Also the 
cystic glandular hyperplasia type, which constitutes 
probably one-third of all types of functional bleeding, 
is not satisfactorily explained by an excessive estro- 
genic supply. Kurzrok (3) points out that neither the 
blood nor the urine of such patients shows higher 
estrogenic titers. And furthermore, other tissues sup- 
plied by estrogens do not show the effects of over- 
stimulation such as enlargement of the breasts or 
uterus. Kurzrok therefore feels that it is an endome- 
trial affair, the endometrium taking more than its 
share of the estrogens and this in turn causing more 
:strogcn to be produced by the ovary. And so the 
mdometrium may be the cause of the cystic follicles 
found in the ovaries of such patients 
^*'**rw.^an the cystic follicles causing the hyper- 
iSdOietxium. 

fcf publication April 13, 1942. 


The many conflicting theories indicate the cause is 
unknown. We do know there must be some aberra- 
tion of function in the ovaries or endometrium or 
both. No present theory can satisfactorily explain all 
types of functional bleeding. The factors involved are 
the endometrial vessels, the endometrium, the ovaries 
and the pituitary. The intrinsic relationship between 
these factors is not clearly understood. Indeed little 
is known of the physiology or hormonal effects of the 
endometrium itself. 

My own view is that all women at some time or 
other may have some of these functional disturbances 
during their active sex-endocrine life. In many cases, 
it is just a temporary phase and if some palliation and 
regulation can be carried out, nature will readjust her 
endocrine pattern and she will become ‘regular’ 
again, Hamblen (4) says ‘normal women may have 
two to five anovulatory cycles a year. Minor men- 
strual irregularities are often normal for the individual 
and only when undesired sterility is related to these 
irregularities, or when there is a depleting hemor- 
rhage, is therapy justified.’ 

ENDOCRINE THERAPY 

The use of such endocrine substances as testoster- 
one, chorionic gonadotropin, equine gonadotropin, 
and a new combination — pituitary gonadotropic sub- 
stance containing chorionic plus whole pituitary ex- 
tract — have not yielded successful or desirable re- 
sults. 

Testosterone 

Testosterone undoubtedly will check aberrant 
bleeding as demonstrated by Mazer and Mazer (W 
and by Salmon and his associates (6). The momts 
operandi probably is by its counter depressing actn 
ity on the pituitary gland, and the consequent 
depressed ovarian activity. However, the expense 0^ 
such therapy is of no little consequence. And mot'- 
important are the frequent disturbing and embarra- 
ing side effects, as the development of male character 
is tics such as hirsutism, atrophy of the 
change of voice. And, unhappily, not all of these -i ^ 
effects disappear with the discontinuation 0 tra 
ment. Furthermore, we know it causes 
changes to appear in the ovaries and endometn 
and the future endocrine balance may be permant 
impaired. 
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Pituitary Gonadotropic Substances 

The pituitary gonadotropic substances tbeoreti- 
cally should be a satisfactory type of treatment, be- 
cause they are supposed to exert trophic influences 
upon an ovary which for some reason or other is not 
functioning properly However, they are the most 
disappointing form of all endocrine therapy in this 
6eld 

Chorionic Gonadotropin 

Chorionic gonadotropin (which is also known as 
APL pregnancy urine extract, luteinizing substance) 
has been found sadly lacking in effect in checking 
and cunng functional bleeding Indeed it has been 
found wanting in most fields of gynecic endocrinoh 
ogy And It has even been known to cause ovarian 
damage through the formation of atretic follicles 
Geist (7) and others have found it to be useless m the 
treatment of abnormal uterine bleeding, and any 
beneficial effects as reported by some are said to be 
merely coincidental Kurzrok (3) uses small blood 
transfusions in checking functional uterine bleeding 
The donor is a pregnant woman m her middle tri' 
mester He feels the value resulting is by reason of the 
high concentration of pregnancy gonadotropin at this 
period But it may very well be due to the high level 
of estrogens at this time or to some other unknown 
factor 

Equine Gonadotropin 

Equine gonadotropin (developed from pregnant 
mare s serum) has experienced a more popular reign, 
but It IS of little or no more value It is supposedly a 
potent gonadotropic substance, as evidenced by cauS' 
mg ovulation in experimental animals Ever since 
Davis and Koff (8) in 1938 claimed they could produce 
artificial ovulation in women by means of this hop 
mone, there has been a tremendous volume of this 
material used throughout the country Sevnnghaus 
(9) also claimed somewhat similar findings Hence 
It was used in many instances of ovarian failure such 
as sterility, menorrhagias and metrorrhagias, amenop 
rheas, and even dysmenorrhea 

However, evidence is now accumulating to show 
that It is very doubtful whether one can ever produce 
an artificial ovulation or improve ovarian function by 
this substance Geist (10) and his associates m a carc" 
ful analysis of 91 cases followed by observation at 
laparotomy state they have never seen an ovulation 
result from its use Novak and Hofbauer in discussing 
the above work of Geist’s say it is of no proven value 
and should be discarded Karnaky gave huge doses to 
normal women and never observed a change in endo 
metrial pattern Sexton and Vogt (ii) reported only 
meager results in the treatment of menorrhagia with 
its use Erving (12) and his associates found 81 per 
cent of their cases were unaffected by the use of 


equine gonadotropin and in no case was there evp 
dence of stimulation of ovulation And recently Gray 
(13) in evaluating equine gonadotropin found it of 
value in only 50 per cent of his cases of metrorrhagia, 
a figure easily duplicated by spontaneous cures 

Combined Gonadotropins 

The other gonadotropic substance which is be" 
coming popular at present is the chorionic gonado' 
tropin in combination with a whole pituitary extract 
synergist ^ Its commercial name is Synapoidin In a 
preliminary report. Mazer and Ravetz (14) claim they 
arrested dysfunctional bleeding in 14 of 18 patients 
and evoked menstrual flows in 19 of 23 severely amen' 
orrhcic women, some of whom had not menstruat" 
cd for years, despite all other forms of treatment 
Karnaky states he has produced definite changes in 
endometrial patterns and menstrual changes in nop 
mal women Geist (10) has not found it of much more 
value than any of the other pituitary hormones 

I have had no experience with its use in the menop 
rhagias and metrorrhagias, but have used it in a 
few cases of amenorrhea and sterility Bleeding has 
recurred m two amenorrheic women of four so 
treated. It is too early to determine its value in my 
stenlity cases, although it has not to date changed 
the anovulatory endometrial pattern of one to that of 
a normal secretory state However, I do believe of all 
the pituitary gonadotropins it is the roost promising 
But It should be remembered that other substances 
experienced a similar flurry of popularity And as 
Mazer and Ravetz (14) have pointed out, it should 
be used with care, for serious side effects such as in" 
creased size of ovaries and cystic ovaries may result 
from Its indiscriminate use in young girls 

Thyroid 

A discussion of functional uterine bleeding must 
include a word on the use of thyroid I think this is 
by far and large one of the most valuable and most fop 
gotten endocrine substances There is a tendency to 
use the newer, fancier and more expensive endocrine 
products m place of this simple and tested substance. 
It is of value chiefly m the menorrhagias of the 
younger age groups In fact, some believe it is almost 
specific in these cases Of course, its value in a true 
hypothyroid case is unquestioned But I think it is of 
inestimable value m the borderline type of case as 
well I use It in menorrhagias of the teens and early 
twenties and in all other cases in which improvement 
xs not rapid or marked in conjunction with other 
endocrine products Karnaky uses it to tolerance as a 
routine measure in conjunction with large doses of 
diethylstilbestrol 

* The combined chononic and pituttiry gonadotropin prepara- 
tion (Synapoidin) is manufactured by Parke, Davis &? Co, 
I^troit, Mich 
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Corpus Luteum Hormone 

At one time corpus luteum hormone (progestin, 
progesterone), was thought to be the answer for the 
cure of menorrhagias, because it is supposed to have a 
quieting effect on the uterus, and it is supposed to be 
an antagonist to estrin. This thought arose chiefly 
because most dysfunctional bleedings were of the 
cystic hyperplastic type, and all were anovulatory, 
indicating the absence of corpus luteum activity. 
However, the results were just the opposite as shown 
by Hamblen (15), Gillman (16) and ^ndek and Rozin 
(17). They showed that progesterone will aggravate a 
menorrhagia and even cause bleeding in a normal 
woman in the intracyclic period. However, Weis- 
bader (18) has recently reported that pregneninoline 
(a synthetic progesterone) has proved effective in 
checking functional uterine bleeding. He gives large 
doses, 250 to 350 mg. in divided doses of 50 mg. 
daily to check the bleeding, and then uses 200 to 240 
mg. in divided doses during the second half of the 
succeeding periods to prevent the recurrence. It is 
difficult to see the mechanism involved here unless 
it be by (a) an inhibitory action on the pituitary, (b) 
an endocrine imbalance causing a relative increase or 
decrease in the estrogenic level or (c) making the 
endometrium less refractive to the estrogenic level. 
On the other hand, Gaines (19) and his associates 
found pregneninoline of no value in functional uterine 
bleeding and concluded it had no suppressing effect 
on the menstrual cycle. 

The Estrogens 

Theoretically, it would seem that estrogenic sub- 
stances would aggravate an existing bleeding state be- 
cause of its proliferative action on the endometrium. 
However, it is a clinically known fact that estrogens 
in large doses will check uterine bleeding, either 
normal or abnormal. 

It is obvious that the estrogens play an important 
role in the bleeding mechanism, for even though both 
o\'aries and the pituitary are absent, bleeding can 
be induced experimentally with estrogens. Further- 
more, the absence of estrogens as the result of castra- 
tion, leads to an atrophic endometrium; the endo- 
metrium is atrophic also in the pre-pubescent girl. 
In pregnancy, during which there is a high estrogenic 
level, there is a period of physiologic amenorrhea. 
Apparently there is a level at which gynecic function 
proceeds normally and cyclically. Kamaky (20) 
demonstrated an estrogenic hormone bleeding level, 
above or below which amenorrhea results. This level 
may rary in different women because of inter- 
relationship with other hormones or because of ner- 
vous factors. Kamaky, by giving large doses of estro- 
genic material, could check abnormal or normal bleed- 
ing at will. Upon withdrawal of estrogenic hormone. 


the blood level drops until the bleeding level is 
reached, and uterine bleeding ensues. The bleeding 
which is clinically noted when continuous doses of 
estrogenic hormone are given, or in cases in which 
the ovaries are cystic, is explained by the fact that 
the hormone fluctuates at the bleeding level, the 
estrogen being constantly metabolized by liver, kid- 
ney and uterus. However, if at any time large doses 
of estrogen would be given, the bleeding would 
promptly cease (20). 

Up to this point Kamaky has ably explained a 
most likely theory of bleeding. But the simple ele- 
vation of the blood estrogen above the bleeding 
level cannot explain the permanency of regular 
menstruation occurring in those women in whom 
large doses of estrogen have checked the functional 
bleeding. A temporary benefit in checking the bleed- 
ing is obvious, yet Karanky has reported that 87 
per cent of his patients, in whom uterine bleeding 
has been checked with large doses of estrogen, have 
afterwards had normal menstrual periods. My obser- 
vations have been the same. The explanation for 
this phenomenon is apparently the effect of large 
doses of estrogen on the pituitary, which Karaky 
failed to discuss. Estrogenic substances are of value 
in the menopausal patient by virtue of the fact they 
inhibit the hyperpituitarism which apparently is the 
cause of the vasomotor imbalance. Large doses of 
estrogens seem to have a marked contra-physiologic 
effect on the pituitary gland. This, in turn, will 
cause a cessation of gonadotropic stimulus to the 
ovary, and the ovary will, for a period, be inactive. 
This conclusion is supported by the fact that Kamaky 
frequently has observed that initially cystic ovaries 
are no longer so in bleeding patients after large doses 
of estrogens are given. I have observed smooth ovaries 
at laparotomy in patients who have received large 
doses of diethylstilbestrol prior to laparotomy. It 
is possible that the period of non-activity in the 
ovary is associated with the regular menstrual periods 
which follow, since some aberrant ovarian factor may 
be removed. This idea is substantiated by Friedman’s 

(21) theory that small doses of irradiation to the 
ovaries of women who have irregular bleeding or 
amenorrhea are benefited, not because roentgen rays 
are stimulating, but rather because they may destroy 
some inhibiting factor in the^ ovary. He further sup- 
ports this theory with the fact that Stein and Cohen 

(22) have treated amenorrhea and sterility by re- 
moving surgically the cystic portion of both ovaries. 
Hence all three of these procedures, a) contraphysio- 
logic estrogen b) irradiation and c) excision of cystic 
portions of the ovary may remove inhibiting factors m 
the cystic portion of the ovaries and cause a normal 
o\^rian function to ensue. 

Therefore, large doses of estrogens are effective in 
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checking and curing functional bleeding, by a), rais- 
ing the estrogenic hormonal blood level above the 
bleeding level and hence causing an immediate ces- 
sation of bleeding, and b) inhibiting the gonadotropic 
influences of the pituitary and giving the ovary a 
period of rest, thereby tending to restore perma- 
nently normal ovarian function and menstruation 
Clinically, Hamblen (aj) and his associates use 
large doses of estradiol benzoate or some natural 
estrogen to check uterine bleeding, and follow this 
with a cyclic treatment consisting of the administra- 
tion of estrogens in the first half of the cycle and 
corpus luteum hormone, as progesterone or the syn- 
thetic anhydrohydroxy-progesterone, in the second 
half By this means they hope, after having checked 
the bleeding, to maintain an artificial pituitary- 
ovarian rhythm which will tide the patient over 
until the normal ovarian pituitary balance occurs 
Large doses of progesterone or anhydrohydroxy- 
progesterone are used, an average of 400 mg of an- 
hydrohydroxy progesterone per period 

Kamaky (so) checks uterine hemorrhage with 
large doses of diethylstilbestrol If bleeding is severe, 
he injects from to to 15 mg of diethylstilbestrol in 
oil into the anterior cervix If bleeding is not severe, 
he gives the patient 15 5-mg tablets and instructs 
them to take one a night for ao nights This usually 
checks the bleeding promptly The patient then has 
5 tablets which are used to control the inevitable 
withdrawal bleeding which occurs 2 to 8 days after 
the 20 days of therapy About 14 to 2t days later, 
she will experience a normal period and in 87 per 
cent of his cases the rhythm will again become 
normal He also uses thyroid to the point of tolerance, 
0 2; to 30 grains daily 

In my experience, a combination of these two 
methods has proven most successful Large doses of 
diethylstilbestrol are used to check the immediate 
bleeding This is followed with Hamblen’s cyclic treat- 
ment, using, however, diethylstilbestrol instead of a 
natural estrogen, and anhydrohydroxy-progesterone 
instead of the natural progestin, to prevent a recur- 
rence of bleeding Possibly the use of the cyclic ther- 
apy to prevent recurrence is unnecessary, as Kamaky 
suggests, and possibly the progesterone alone is 
necessary, as Hamblen later used 

I generally prescribe 5 to 10 mg daily of diethyl- 
stilbestrol, depending on the severity of the bleeding, 
for 15 consecutive days The patients are advised 
to take the medication with a glass of milk at night 
before retiring This will usually stop the bleeding 
promptly within 5 to lo days Some ; to 9 days after 
discontinuing treatment the withdrawal bleeding 
occurs This is not to be confused with a regular 
menstrual penod and usually needs no treatment to 
stop It Following this, the patient will usually cx- 


penence a normal menstrual period some 2 or 3 weeks 
later The patient is then instructed to take 2 or 3 
mg of diethylstilbestrol in divided doses from the 
loth to the 13th day of the cycle Beginning on the 
14th day the patient takes 10 mg of anhydrohydroxy- 
progesterone daily for 10 days If bleeding ensues 
before this 10 day period has elapsed, she is instructed 
to stop the drug This too mg of anhydrohydroxy- 
progesterone IS less than the accepted amount neces- 
sary to produce a progestational endometrium Thy- 
roid IS used when indicated, as previously outlined 

I have recently treated 25 patients by such a 
regime In 21 the bleeding was satisfactorily con- 
trolled and the patients resumed normal cyclic men- 
struation Of these 21, four have since become preg- 
nant within a period of 4 months of the dysfunctional 
bleeding Of the 4 patients who failed to respond to 
treatment bleeding was checked in 2 by curettage, 
hysterectomies were performed on the other 2 Both 
of the patients on whom hysterectomies were per- 
formed were 40 years of age. 

The treatment as outlined above is effective in 
checking bleeding and regulating menstrual periods 
I do not believe it is harmful to the dehcate endo- 
crine mechanism of the human female Gillman (24) 
has observed massive follicular atresia in babixjns 
given large doses of estradiol benzoate I have not 
observed tbis phenomenon at laparotomy m women 
following estrogen therapy The fact that these 
women experience regular periods after their treat- 
ment indicates that no harm is done Furthermore, it 
is commonly observed that those women, who are 
given diethylstilbestrol to inhibit ovulation and so 
prevent dysmenorrhea in the succeeding period, ex- 
perience a return of dysmenorrhea as soon as ovula- 
tion IS not inhibited for that particular month This 
would indicate the ovary is not functionally damaged 
or greatly changed A complete functional recovery 
IS possible m a certain percentage of cases as is evi- 
denced by the recurrence of a secretory type of endo- 
metrium and by subsequent pregnancy In addition 
to these advantages, this mode of therapy is inex- 
pensive and oral 

These large doses of diethylstilbestrol may oc- 
casionally cause nausea This can be reduced to a 
minimum by giving the medication at night with 
milk As treatment is continued the nausea fre- 
quently disappears Also, occasionally, it may cause 
vaginal soreness and backache, but neither of these 
side effects is as distressing as the prolonged bleeding 
for which the patient seeks rehef 

It should always be remembered that a large pro 
portion of these menstrual irregularities are but 
passing episodes in the sex endocrine life of a woman 
If such patients are aided through these periods, a 
large percentage will again resume a normal ovarian- 
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pituitar}' balance with the consequent menstrual 
regularity and, perhaps, fertility. Conversely, I be- 
lieve, if nature, after a few months of artificial ther- 
apy, does not take over, then it is not in the power 
of present-day endocrine therapy to effect a re- 
covery. 

R.-\D1UM AND RADIATION 

1 would hesitate to use either radium or roentgen- 
rays in the treatment of functional uterine bleeding 
for several reasons. First, even in the smallest doses 
they have a depressing effect on ovarian activity, and 
in so treating an already under-functioning ovary, 
little hope can be held for a satisfactory functional 
recovery. Secondly, many cases of bothersome bleed- 
ing occur in the third and fourth decades, and the re- 
sults of radiation are notoriously poor in this younger 
age group. Randall and Lovelady (25) of the Mayo 
Clinic reported failure in 40 to 50 per cent of the cases 
in those age groups. Of course, in that group over 40 
years of age, treatment with radium or roentgen-rays 
has a definite place. Thirdly, the dividing line be- 
tween sub-sterilizing doses and those causing perma- 
nent amenorrhea and sterility is so uncertain that not 
even competent radiologists will guarantee the re- 
sults. And, lastly, in those women who regain func- 
tion and later become pregnant, the percentage of 
abortion is questionably high. 

I have had no experience with low-dosage irradia- 
tion to the pituitary and ovaries. There have been 
some glowing reports (26, 27) as to its success. But 
the fact remains that its usage has not been wide- 
spread and we know little of its after effects. 

CURETTAGE AND HYSTERECTOMY 

Curettage should be mentioned. I feel that curet- 
tage has a definite place in the treatment of functional 
uterine bleeding. Briefly, there are a few definite indi- 
cations for it: a). In those women above the age of 57 
in whom a diagnosis of malignancy, polyps or sub- 
mucous fibroid is always a definite possibility; b), in 
those women who are bleeding very profusely and 
for their general condition it is necessary to stop this 
promptly; c), in those women in whom conser\'ative 
therapy has failed. I do not believe one curettement, 
with a dull curette and no strong astringents after- 
wards, can harm an endometrium and it may yield 
valuable information. In many instances this may 
effect a permanent cure. However, repeated curette- 
ments or the use of sharp curettes, can produce a 
scarring and fibrosis of the endometrium; this is to be 
deplored. 

Hysterectomy will be needed in only a very' few 
cases. In my opinion it is preferred to radiation before 


the age of 40 as it presert^es ovarian function for at 
least a few years. 

SUMMARY 

An effort has been made to review briefly the 
present day status of the causes and treatment of 
functional uterine bleeding. It has been shown that 
the etiologic factors are obscure. Such endocrine 
substances as testosterone, progesterone and the 
numerous gonadotropins have been unsatisfactory or 
undesirable as therapeutic measures for the several 
reasons stated. The author believes that thyroid is 
of considerable therapeutic value, although it has 
been recently underestimated. On the basis of the 
estrogenic theory of uterine bleeding, diethylstil- 
bestrol has been used in large doses to check immedi- 
ate bleeding, followed by cyclic diethylstilbestrol and 
anhydrohydroxy-progesterone therapy to prevent a 
recurrence. The result of this type of therapy in 25 
cases is presented. Radiation, frequent curettage and 
hysterectomy should play a minor role in the therapy 
of functional uterine bleeding. 
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Comparative Clinical Effects of 
Orally Administered Alpha-Es- 
tradiol and Diethylstilbestrol 
on Postpartum Engorgement of 
the Breast 

{[Comparative Action, of Estrogen.s| 


A W Diddle, M D , 

S F NaGYFY, M D , AND 
R L Sells, M D 

From the Department of Obstet- 
ncs and GjmccoJogY, State CJtii 
leriity of Iowa, Iowa City, Iowa 


O RAL DOSES of Other estrogens comparable to 
those of diethylstilbestrol have not been em- 
ployed extensively because of the expense 
involved or the difficulty in obtaining a non toxic 
solvent that would insure efficient absorption Since 
previous experience with diethylstilbestrol has estab 
lished a measuring stick for evaluating estrogenic 
activity, a senes of 156 puerperal women have been 
given diethylstilbestrol or a estradiol and the effects 
on breast engorgement compared 

PROCEDURE 

The relative effectiveness of orally administered 
a estradiol and diethylstilbestrol on breast engorge 
ment was ascertained, respectively, in 61 and 95 
women, 79 of the latter number were included in a 
previous report (i) In addition the results were com 
pared with conditions in 75 women who received no 
medication Approximately 60 pet cent of each group 
were primipara The age range was from 14 to 48 
years with the majority under 30 and only two were 
40 years or older Therapy was begun within the first 
36 hours post partum and in all but 10 within 24 
hours In the majority of instances a estradiol was 
administered at regular intervals day and night for 4 
days, while diethylstilbestrol was usually given once 
daily for i to 6 days The former was dissolved in 
propylene glycol and placed under the tongue The 
patient was requested to he with the head turned to 
onesideandcautionednotto swallow for five minutes 
Originally the propylene glycol contained o ; mg of 
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a estradiol per cc , but it was soon learned that larger 
doses were required This necessitated giving so 
much of the solution that it ran down the throat 
where it was probably not absorbed or was destroyed 
or inactivated in the stomach Subsequently this dif 
ficulty was largely eliminated by employing a solution 
containing 5 mg per cc Diethylstilbestrol was given 
cither in enteric coated or uncoated tablets 

Medication was given to patients who preferred 
not to nurse their children or who had stillbirths, 
without further selection 

RESULTS 

In a previous study (i) it was noted that breast 
engorgement could usually be inhibited if diethyl 
stilbestrol was given within the first 24 hours post 
partum and contmued for 4 or 5 days Tables i and 2 
Table i Results op orallv administered alpha estradiol on 

BREAST ENGORGEMENT 



Dosage m Milligrams j 


Results 


Number 
of Cases 





Failure 

Daily 

Total 

Good 

Fair 

Num 

ber 

Per 

cent 

13 

0 75 too 17 

1 1 d 

8 5 to a I 

1 

u 

10 

77 

10 

0 75 too 17 
q 6 hr 

7 5 to I 8 

I 

7 

2 

20 

15 , 

I 7 q 4 hr 

45 to 30 

7 

1 

1 

7 7 


1 7 q 6 hr ' 

30 

3 

8 ' 

1 

8 5 

13 

Totab6i 

2 5 q 6 hr 

40 

11 

23 

2 

24 

0 

i 

14 

0 0 

22 9 
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Table i . Results of orally abministered diethylstilbestrol on 
BREAST engorgement 


Number 
of Cases 

Dosage in Milligrams 

Results 

Daily j 

Total 

Good 

Fair 

Failure 

Num- 

ber 

1 

Per 

cent 

41 1 

5 q.d. 

7 

24 

n 

4 

9.8 

15 1 

10 q.d. 

20 to 10 

6 

3 

6 

40.0 

22 ! 

10 to 5 q.d. 

55 to 35 

15 

6 

I 

4-5 


or b.i.d. 






17 

10 q.d. 

50 to 40 

ly 

a 

1 

0 

0.0 

Totals 95 



60 1 

24 ! 

II ! 

i6.6 


indicate that a^estradiol produced effects comparable 
to those of diethylstilbestrol when the larger doses 
were employed, but there was a higher percentage of 
failures with small doses of a-estradiol. Previous ex' 
perience revealed that frequent daily doses of diethyl- 
stilbestrol did not increase appreciably the effective- 
ness of the drug. On the other hand, a-estradiol in 
divided doses at short intervals was more effective 
than a single daily dose of the same magnitude. The 
less favorable results obtained with ao to lo mg. of 
diethylstilbestrol followed the use of non-coated 
tablets. This suggests partial destruction or inactiva- 
tion of the drug in the stomach. 

Among the mothers receiving at least 40 mg. of 
either drug, none had breast engorgement. By con- 
trast, mastalgia appeared in 97 per cent (72, of 75 
cases) of those not treated. 

A 'fair' result indicates discomfort for 12 hours or 
less, while a ‘failure’ denotes that symptoms persisted 
a4 to 72, hours. Among the untreated group, the 
period of -painful engorgement averaged 36 hours. 


Lactation was usually diminished or delayed, but 
was never prevented entirely by either drug. 

Salmon et al. (2) did not describe toxic effects, in- 
cluding nausea and vomiting, from the use of a-estra- 
diol. The authors also observed no undesirable re- 
actions. 

SUMMARY AND CONCLUSIONS 

Sixty-one postpartum women were given a-cstra- 
diol in propylene glycol sublingually to test the 
effect on breast engorgement as compared with that 
produced by diethylstilbestrol. Comparable total 
dosages of both drugs given over the same period 
effected similar results provided the a-estradiol was 
administered in divided doses at regular intervals 
throughout the day and night as contrasted to the 
same quantity of diethylstilbestrol employed once 
daily. Initiation of lactation was usually delayed, but 
not inhibited entirely. Toxic effects were not ob- 
served. 

The use of a-estradiol has certain disadvantages, 
as compared with diethylstilbestrol, such as the need 
to give medication frequently, and the greater ex- 
pense of the drug. 

The diethylstilbestrol was supplied through the courtesy of 
Dr. j. A. Morrell of E. R. Squibb and Son, New Brunswick, N. J. 
The QT-estradiol was supplied by Dr. Edward Henderson of the 
Schcring Corporation, Bloomfield, N. J. 
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Effect of Estrogenic Therapy on 
Decubitus Ulcers of a Large 
Rectocele 
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Rubm, Montefiore Hospital, H^w Tor^ City 


M any authops have demonstrated the effect 
of estrogens upon the vaginal epithelium 
Papanicolaou and Short (i) have noted a 
proliferation of the vaginal epithelium of menopausal 
patients receiving estrogenic therapy, by examining 
vaginal smears Geist and Salmon (a) have correlated 
the alterations in the vaginal smears with histological 
studies of the vaginal mucosa On the basis of these 


CASE REPORT 

Mr^ L O , a7 years of age, was referred for gyneco- 
logical opinion on Oct ii, 1940, with a protrusion at the 
vulva and a history of vaginal staining of 6 months dura' 
tion The primary condition for which she was hospital' 
izcd was rheumatic cardiac disease with decompensation 
She had had two difficult operative deliveries 6 and 4 years 
ago Her last menstrual period occurred a years ago 



Eig 1 Huge rectocele with ulcerations and atrophy op the mucosa 

BEFORE ESTROGENIC THERAPY 

Fig 2 Appearance of the vaginal mucosa, showing complete healing of 

ULCERATIONS, 7 WEEKS AFTER ESTROGENIC THERAPY WAS BEGUN 


changes, Schockert (3) and many others advocated 
intramuscular injections of estrogenic substances for 
the treatment of atrophy of the vulva and vagina 
Claften (4) found the estrogens to be effective when 
administered locally later, Mishell and Motyloff (5), 
and Finkler and Antopol (6) obtained favorable rc' 
suits with the local application of estrogenic ointment 
m cases of senile vulvo vaginitis 

The following case illustrates the effect of estrogens 
upon decubitus ulcers of a huge rectocele in a young 
woman with prolonged amenorrhea 

Received for publication March a8, 1942 


Pelvic examination revealed a huge rectocele about 10 
cm m diameter protruding through the mtroitus On the 
surface were two irregular ulcerations, each about 3 cm 
in length, and 1 cm in width The mucosa of the rectocele 
was inflamed, atrophic, and fissured (fig i) The cervix 
was found behind the symphysis The uterus was normal 
in size and retroverted The adnexae were not palpated 
For two months the patient was treated with bed rest, 
topical applications of silver nitrate to the vaginal ulcera' 
tions and vaginal packing with vaseline gauze to support 
the rectocele There was no appreciable improvement 
during this time 

Estrogenic therapy was begun Dec 12,1940 An injec' 
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tion of 2,000 R.u. of estradiol benwate' was given three 
times a week for a month. In addition, 2,000 i.u. of estro- 
gen in ointment form^ was applied locally every other day 
for three treatments. During the second week a daily ap- 
plication of 2,000 I.u. was similarly given. A daily dosage 
of 5,000 I.u. of estrogen was applied to the vaginal ulcera- 
tions and mucosa during the third and fourth weeks. 
After each local treatment the rectocele was replaced in 
the vagina and held there with vaseline gauze. 

Within a week the ulcerations were healing by epi- 
thelialization and the mucosa appeared thicker and less 
fissured. On Jan. 17, 1941, five weeks after estrogenic 
therapy was begun, the ulcerations were found to be 
completely healed. The vaginal mucosa appeared normal 
and there was a marked decrease in the size of the recto- 
cele. A photograph taken Feb. 3, 1941, illustrates the im- 
provement (fig. 2). Simultaneously, the patient was treated 
medically for cardiac decompensation, and a decrease in 
the ascites and edema resulted. When last seen, Nov. 28, 
1941, the vaginal mucosa of this patient was entirely in- 
tact and normal in appearance. 


1 The estrogenic preparations (Dimenformon benzoate am- 
poules and Menformon dosules) were supplied by Roche-Orga- 
non, Inc., Nutley, N. J. 


CONCLUSIONS 

This case illustrates the healing effect of estrogenic 
substances on ulcerations and atrophy of the vaginal 
mucosa of a huge rectocele in a young cardiac patient 
with amenorrhea of 2 years duration. 

We feel that rest in bed, replacement of the recto- 
cele and improvement in the cardiac status, with 
diminution of the ascites and edema, undoubtedly 
played an important role in the healing of the vaginal 
ulcers. Nevertheless, estrogenic therapy, with its 
proliferative effect on the vaginal mucosa, unquestion- 
ably hastened healing. Estrogenic therapy may be 
utilized for hastening the healing of mucosal ulcers of 
cystoceles, rectoceles and uterine prolapse in prepara- 
tion for operation. 
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Studies on the Etiology of 
Human Breast Disease 

I. Urinary Excretion of Follicle-Stimulat- 
ing Hormone, Estrogens and 17-Ketoster- 
oids m Adolescent Mastitis of Males’ 

lAdolescent Mastitis| 

Ira T. Nathanson, M D. 

From the Endocrine Clinic and the Laboratories 
0/ the Collis P Huntington Meinorial Hosfnta^ 
of Harvard UniicTsit)! and the Tumor C/inic of 
the Beth Israel Hospital, Boston, Massachusetts 


Adolescent or puberty mastitis in the male is 
akm to that normally seen at the onset of 
JL ^ breast development in young girls In the 
male it usually appears between the lith and i6th 
year It is characterized by the presence of a well 
defined, freely movable discoid or round palpable 
mass of breast tissue, closely associated with the 
areola The mass may vary in size from less than i 
centimeter to % but as a rule is 2 to 3 centimeters 
The overlying areola and nipple may be enlarged 
Tenderness is not uncommon and may be the first 
and only sign noted by the patient The process is 
usually unilateral at the onset, but may affect both 
breasts simultaneously or successively Adolescent 
mastitis must be distinguished from gynecomastia 
in which the size, contour and elements approach that 
of the normal adult female breast, and from enlarge' 
ment of the breast due entirely to adipose tissue such 
as IS seen frequently in adiposo genital dystrophy and 
in eunuchs 

Adolescent mastitis in the male occurs more com' 
monly than is generally recognized Jung and Shafton 
(1) in approximately 1000 examinations found that 
the appearance of a palpable mass of mammary tissue 
IS an integral part of the process of puberty It is 
not seen more often because of the frequently tran- 
sient character of the process, which may arise and 
regress within even a month The cases which are 
usually seen by physicians are those in whom growth 
IS rapid, tenderness is marked, or the duration is pro 
longed These lesions occur at a time when sexual 
metamorphosis is relatively rapid as a result of hot' 
monal stimulation (2) It seemed possible therefore 
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that a temporary imbalance of various endocrine fac' 
tors might be responsible and that this might be 
reflected m the excretion rates of the sex hormones 
and their end products Consequently a study of 
the urinary excretion rates of the follicle stimulating 
hormone of the anterior hypophysis (FSH) as well 
as of estrogens and 17 kctosteroids was earned out 
There were 21 subjects, ranging in age from 12 to 
16 years, who entered the clinic for examination be' 
cause of disturbances of the breast In many instances 
It was not possible to obtain more than one 24*hour 
specimen for assay Although frequent titrations arc 
not as necessary in boys as in girls {2) it would have 
been desirable to have more determinations, especially 
since spontaneous regression was common in this 
senes The findings m these cases were compared 
with a large senes of assays, which were made on 
normal boys and girls in the same age range (2) 

Technique of Extraction and 
Assay of the Hormones 

Follicle stimulating hormone, prolan A, gonado 
tropic hormone (FSH) FSH was precipitated from 
the urine by means of ethyl alcohol, using the orig 
inal method of Ascheim and Zondek Assay was 
earned out on inbred immature pure strain female 
mice (Bar Harbor C 57) between 19 and 21 days old 
and weighing between 6 and 8 grams Vaginal open' 
mg was used as the criterion of gonadotropic activity 
in the extract This type of end point is perhaps not 
as sensitive as that of follicle stimulation or that of 
increased ovarian or uterine weight It was chosen 
purposely, however, so that a positive response would 
indicate a significant elevation In the earlier work the 
urme was so concentrated as to detect a minimum of 
80 mouse units (m v ) per 24 hours This level proved 
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Table i. Sex hormone excretion levels in adolescent mastitis. 


Patients 

Values in Normal Individuals 

Males 

Females 


Age 

Estro' 

i 7 'KetO' 

FSH ^ 

Estrogen, i.u. 

i 7 'Ketosteroids, mg. 

Estrogens, i.u. 

i 7 'Ketosteroid 5 , ms. 


gens 

steroids 

1 

Average Range 

Average Range 

Average Range 

Average 

Range 


years 

I.U. 

mg. 

M.U. 






E.F. 

11 

54 

6.0 

N.D. 

30 10-60 

13.0 9-17 

240 30-400 

10.2 

6-13.2 

P.M. 

11 

144 

8.T 

N.D. 








172 

9.0 

>27 








202 

10. 0 

N.D. 






A.S. 

11 

48 

7.6 

<80 






r.M. 

11 

40 

6.0 

<37 








50 

6.5 

<60 






F.P. 

12 

10 

13.5 

N.D. 1 








21 

14.4 

N.D. 1 

1 






A.S. 

12 

100 

9.9 

>40 






S.D. 

n 

96 

15.6 

<80 








72 

16.0 

<80 








178 

13-2 

<30 



300 40-500 

10.6 

6-13.2 



248 

25. 2I 

<30 






T.C. 

14 

204 

6.5 

<20 

40 20- 80 

1 

15.0 IO--19 

380 70-600 

II. 4 

6-17.0 



124 

8.8 

<25 

1 

1 




M.B. 

14 

200 

12,0 

<27 








50 

n.8 

N.D. 








190 

16.0 

<27 






KP. 

14 

48 

7.2 

<80 






H.C. 

14 

18 

10. 0 

<20 








105 

8.4 

>30 






R.B. 

14 

48 

6.6 

<40 






H.S. 

14 

15 

9-5 

<40 






G.G. 

14 

92 

19.5 

>97 






M.A. 

ly 

74 

14.4 

<70 








20 

13-5 

<80 






W.H. 

15 

30 

9.0 

<20 






r.M. 

IS 

90 

9.0 

N.D. 

1 

1 






60 

6.9 

N.D. 






L.C. 

15 

105 

14.3 

26 






P.H. 

16 

20 

16.0 

<80 






l.A. 

16 

30 

14.4 

<20 








430 

13-0 

<27 








192 

19. 81 

>60 






H.H. 

16 

160 

13-5 

N.D. 








1 On treatment with testosterone propionate. 
N.D., not determined. 


to be too high to detect its presence in most cases. 
Later on, therefore, the minimal level tested was be' 
tween 20 and 40 m.u. One mouse unit is defined as 
the minimal amount of material which, when in' 


jected in five equal parts over a period of .48 hours, 
will produce vaginal opening in the animals 96 hours 
after the first injection. 

Estrogens and i7'\etosteroids. The urinary estrogens 
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and 17 ketosteroids were extracted by the method 
of Smith and Smith (3) This consists of preliminary 
hydrolysis with hydrochloric acid and subsequent 
extraction with benzol in a continuous extractor 
The estrogens were separated from the 1*7 ketoster- 
Olds, using in principle the method of Gallagher ct al 
(4) With this technic the 17 ketosteroids, which 
are insoluble in alkali, remain in the neutral fraction 
and are thus separated from the phenolic estrogens 
which are soluble m alkali (NaOH) The crude total 
estrogens and 17 ketosteroids were assayed without 
further purification 

The estrogens were assayed on inbred pure strain 
ovanectomized mice (Bar Harbor C 57) or rats (Slon^ 
aker) with a minor modification of the Allen Doisy 
method estrogens are expressed as international 
units equivalent in biological activity to crystalline 
estrone ^ 

The 17 ketosteroids were measured colorimctri' 
cally We have used this method to estimate the 
androgenic activity in the urine The 17 ketosteroids 
include the androgens, such as androsterone, and 
dehydroisoandrosterone and also closely related com' 
pounds which are not androgenic in biological activ- 
ity when they are excreted, but many represent 
catabolic changes of such compounds The develop 
ment of the color for titration was essentially that 
described by Oestmg (5), except that certain condi 
tions such as temperature, light and purity of reagent 
were kept as uniform as possible The reaction which 
was originally described by Zimmerman (6) is based 
on the ability of meta dmitrobenzene to produce a 
color reaction quantitatively with substances con 
taming the CH2CO grouping in alkaline alcohohe 
solution Readings were made on the Evelyn photo 
electric colorimeter and the values are expressed in 
terms of milligrams equivalent to that of crystalbne 
androsterone ® 

RESULTS 

The levels of hormonal excretion arc given m 
table I They represent three different groups a), 
The values obtained in the groups under considera' 
tion b), Average values and range of values for boys 
of the same chronological age c) Average values and 
range of values for girls of the same chronological 
age 

’ Crystalline estrone was supplied for standardization through 
the courtesy of Dr E A Sharpe Parke Davis ^ Co , Detroit, 
Mich 

’ The values which represent the crude total levels for 17 
ketosteroids onnot be compared to those of other writers This 
IS due to the fact that the methods of titration and extraction m 
diflerent hborafnr ».c 1 1 1 r ch mdi 

curves 

through the courtesy of Dr Ernst Oppcnheimcr 
0 L4bi Pharmaceutical Products, Inc , Summit, New Jersey and 
Dr drv.mSchwenk of the Schcring Corporation, Bloomfield N J 


DISCUSSION 

The results indicate that m most of the cases there 
was an abnormality in the urinary excretion rate of 
either the estrogens, the 17 ketosteroids or both 
when compared with the normal controls The 17- 
kctosteroid excretion was frequently below, or at the 
lower limits of the average range, whereas the estro- 
gen excretion was significantly elevated in almost one- 
half of the patients When each case is considered 
individually it can be seen that some have both a 
lowered 17 ketosteroid and an elevated estrogen ex- 
cretion, while others display only an abnormal estro 
gen or depressed 17 ketosteroid output A few of the 
patients had normal rates for both types of hor- 
mones It seems, therefore, that there is no consistent 
pattern of excretion if only a single type of hormone 
IS considered However, consideration of the ratio 
of the 17 ketosteroids to the estrogens seems to clar- 
ify the situation In the patients who have atypical 
excretion rates of one or both of the hormonal groups 
there is a definite shift of the ratio toward the fem- 
inine type 1 e estrogen levels out of normal propor- 
tion to the 17 ketosteroid levels This is most obvious 
in those individuals in whom the estrogens were ele- 
vated in the presence of lowered i7-ket05teroids The 
significance of the shift in ratio is shown clearly in 
the tables by comparison of the levels of the patients 
studied with normal boys and girls of the same chron- 
ological age It IS interesting to note that in many in- 
stances the excretion rates of the boys with mastitis 
fall into the same range as those of girls of the same 
age Since girls mature somewhat earlier than boys 
such a comparison may not be strictly analogous, but 
the trend is demonstrated 

It is true that in some of the cases, the levels for 
both the 17 ketosteroids and estrogens were within 
the average range This is dilScult to explain m the 
light of the other findings Nevertheless, there are 
several possibilities a). The process may be suffi 
ciently advanced or of such long duration, that m 
spite of normal levels at the time of assay, the lesion 
IS irreversible and therefore falls into the groups 
which are seen for the first time in later life b), The 
assays may have been made after the exciting factors 
have returned to normal, i e , regression of the lesion 
was taking place when the determinations were made 
As far as can be ascertained on such a small group, 
there is no direct correlation between the duration 
of symptoms, speed of regression and the values ob- 
tained 

Assays for FSH were made in an effort to detect 
hyperactivity of the anterior pituitary gland In 
several cases an elevated level was found, but even 
though this may be suggestive of hyperactivity, the 
data were too few to be of significance This is espe- 
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cially true since males of this age group may show ele^ 
vated values without puberty mastitis (2,). An in^ 
crease in FSH may be an index of the activity of other 
pituitary hormones such as the poorly understood 
mammogenic hormone, which is a possible etiological 
factor. 

From the data presented it appears that adolescent 
mastitis in males occurs in the presence of a hormonal 
imbalance in which the influence of the estrogens 
plays an important role. Analogous lesions can be 
produced in male rodents and likewise in the human 
male with estrogenic hormone (7). Several observers 
have reported similar changes after the administra' 
tion of testosterone (8, 9). The possibilities involved 
are beyond the scope of this paper. Similar studies 
on gynecomastia in young men and on chronic mas- 
titis in older males will be published in the near 
future in an effort to further clarify these changes. 

CONCLUSIONS 

Adolescent mastitis in males appears to be asso- 
ciated in many instances with atypical urinary ex- 
cretion rates of the estrogens and i7-ketosteroids, 


probably as a result of sexual metamorphosis. The 
syndrome is more closely related to the ratio of excre- 
tion between the 17-ketosteroids and estrogens, 
rather than to individual rates. The role of the an- 
terior pituitary gland is uncertain. 

The author is indebted to Drs. Joseph C. Aub, Charles C. 
Lund, Charles Lamb, Robert Fienberg, and Max Davis for re- 
ferring some of the patients for this study and is especially grate- 
ful to Dr. Joseph C. Aub for helpful suggestions and to Miss 
Lois Towne and Miss Rita Kelley for technical assistance. 

REFERENCES 

1. Jong, F, T., and A. L. Shafton: Illinois M.J. 7j: 115. 1938. 

2. Nathanson, L T., L. E. Towne and J. C. Aub; Endocrinology 
28: Syr. 1941. 

3. Smith, G. V., and O. W. Smith; Am. J. Physiol. 112; 340. 

1935. 

4. GAttAGHER, T. F., D. H. Peterson, R. F. Dorfman, A. T. 
Kenyon and F. C. Koch; J. Clin. Investigation 16; dgy. 1937. 

5. Oesting, R. B.; Proc. Soc. Exper. Biol. & Med. 36; 524. 1937. 

6. Zimmerman, V/.; Ztschr. /. physiol. Chem. 233; 257. 1935. 

7. Nathanson, I. T., and D. Weisderger; England J. Med. 
221; 5 $6. 1939. 

8. Selye, H., C. S. McEuen and J. B. Cotup; Proc. Soc. Exper. 
Biol. & Med. 34: 201. 1936. 

9. McCullagh, E. P., and H. R. Rossmiller; J. Clinical Endo- 
crinology 1; 496. 1941. 



Testosterone Propionate Pellet 
Absorption in the Female 

|Aiidrogens in Gynecology]} 

Robert B Greenblatt, M.D., 

AND L Quinby Hair 

From the Department of Experimental 
Medicine, Unnersity of Georgia School 
of Medicine, Augusta, Georgia 


T he current literature contains several re- 
ports on the rate of absorption of pellets of sex 
sterols implanted in experimental animals (i, 
a) In the human being, however, only scant data are 
available that may furnish adequate information as 
to do'agc and length of duration of effects of sex 
sterols used m this manner No information is avail 
able as to the fate of androgenic pellets in the human 
female The primary object of tbis article is to report 
our collected data on the rate of absorption of pellets 
of testosterone propionate implanted in patients with 
various gynectc disorders 

MATERIAL AND METHODS 

Implantation of pellets All implantations were 
made under sterile conditions in the operating room 
The skin of the abdomen was prepared and then an 
area approximately 3 cm in length between the pubis 
and umbilicus was infiltrated with i per cent procaine 
down the midlme to the rectus sheath An incision 
was made through the skin, subcutaneous fat and the 
rectus sheath was vsualized A small incision was 
made in the sheath exposing the rectus muscle The 
pellet, or pellets, were then inserted under the sheath 
to he on top of the muscle belly The fascial sheath 
was closed with #1 chromic catgut and the skin and 
subcutaneous fat approximated by silk stay sutures 
The whole procedure was frequently performed in 
7 to 10 minutes At the beginning of the studv of this 
problem (3) the thigh was used but this site was aban 
doned because pain on walking frequently persisted 
for a few weeks 

The data on the rate of absorption were obtained 
by the use of pure crystalline testosterone propionate 
pellets that w’ere machine made under aseptic condi 
tions and supplied by one manufacturer ’ The jiellets 
used were of two shapes, viz cyhndrical and pill 
shaped, and they varied in weight from 22 to 100 
mg The y were smooth, somewhat glossy in appear- 

Rectived for publication April or, 1941 
* The pallets of testosterone propionate were supplied through 
no of Dr E Oppenheuner and Dr R hdacBrayer of 

Liba Eharmaceuttcal Products Inc Summit, N J 


ance and of approximately the STme density On re- 
covery, the pellets showed slight roughening of the 
surface and a more or less uniform shrinkage in the 
original shape (fig i) The pellets were implanted 
subfascially on the muscle belly in order to assure 
better blood supply, more uniform rates of absorp 
tion and to lessen the tendency to be expelled spon- 
taneously 

Sixty seven implantations were performed on 63 
patients without untoward effects Sixty patients in 
this series had but one implantation of i to 4 pellets 
One patient had three implantations and two had 
two implantations A total of 123 pellets were used 
Of this number, 13 pellets became available for the 
study of absorption rates Fifteen pellets were re- 
moved surgically in 8 patients, thus affording an 
opportunity to study the rate of absorption and tissue 

|A • • • • 

|B« • • • 


Fig I a) Four small pellets originally weighing from 
25-115 mg’, implanted 133 days previously, (case 12 table i), 
b) Four pellets originally weighing 103 mg each, implanted 
175 days previously, (case y table 1) 

reaction about the pellets Eight pellets were salvaged 
from the 17 pellets that were spontaneously expelled 
in 9 patients It is interesting to note that about 14 
per cent of the pellets sloughed out Pellets sloughed 
as early as 10 days and as late as 104 days This phe 
nomenon may have been a response on the part of 
the host as a reaction to a foreign body However, 
faulty tcchnic may have been responsible This may 
be adduced from the fact that re implantation in 2 
patients m whom sloughmg of pellets had previously 
occurred was not followed by a similar sequence 
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Tabie 1. Testosterone propionate pellet absorption in the female 


Patient 

Thera- 

peutically 

Effective 

Weight 

of 

Pellet 

mg. 

Weight of 
Recovered 
Pellet 
mg. 

1 

Days in Situ 

Average 
Absorption 
per Day, 
mg. 

Diagnosis 

I 

Yes 

200.0 

142.5 

76 

1.03 

Menorrhagia and fibromyoma 

2 

Yes 

IOI.4 

27- 7 

177 

0-43 

Nocturia and fibromyoma 

3 

Yes 

101.6 

43-8 

84’ 

0.69 

Menorrhagia, metrorrhagia 

4 

1 Yes 

101.8 

39 1 

136 

0.46 

Menorrhagia and fibromyoma 

J 

Yes 

lOJ.O 

29.6 

177 

0.42 

Menopausal syndrome 



103.0 

34-4 

177 

0.38 




103.0 

37-3 

177 

0.38 




103.0 

37-6 1 

177 

0-37 


<5 1 

Yes i 

101.8 ! 

49.0 1 

104* 

0.51 

Menorrhagia and fibromyoma 

7 

No 

102.8 

50.1 ; 

170 

0.31 

Dysmenorrhea 



51.2 

15-4 1 

170 

0.21 


8 

Yes 

102.2 

69.7 

36' 

0.90 

Dysmenorrhea 



yi.8 

3 t -8 i 

36’ 

0. 56 




51.2 

29-7 1 

36 > i 

0.60 


0 

No 

47.0 

37-2 

38 : 

0.26 

Massive fibromyoma 

20 

No 

50.0 

48.6 

3 

0.47 

Massive fibromyoma 

11 ^ 

No 

50.0 

37-3 

38' 

0.46 

Menorrhagia, metrorrhagia and fibromyoma 



50.0 

32.4 

47 * 

0-37 


12= 

No 

23.0 

7.2 

133 

0.13 

Menorrhagia, metrorrhagia and fibromyoma 



23-4 

7-4 

133 

0. 14 




23.6 

7-7 

133 

0.14 : 




25.0 

7-7 

133 

0.13 


t 3 

Yes 

23.6 

II. 4 

79' 

0-23 

Menorrhagia and fibromyoma 


^ Pellet spontaneously expelled. 

* II and 12 , implantation in the same patient on two different occasions. 


RESULTS 

Since there seemed to be no significant difference 
in the absorption rates of the pellets that were sur^ 
gically removed and those that sloughed, the data on 
both are included in this report. This observation 
confirms a similar impression held by Howard and 
Jewett (4). Table i records the number of days the 
pellets remained in situ, the original weight of the 
pellets, the weight of the pellets recovered, and the 
average absorption per day. In figure 2 the percentage 
of absorption of 10 pellets of roughly 100 mg. each is 
plotted against the number of days that the pellets 
remained in situ. Figure 3 shows the mean curves of 
percentage absorption for each weight-group of pch 
lets, i.e. five 25'mg. pellets, seven 50'mg. pellets, one 
200'mg. pellet, and ten loo-mg. pellets. Note that the 
distribution for each group allows foi i mean curve of 



similar character. From the graphic analysis of these 
absorption curves it appears that the relative absorp- 
tion over a given period of time is less the larger the 
size and weight of the pellet although the absolute 
absorption is greater. This is of significance for the 
interpretation is clear. If pellets arc manufactured 
under standard conditions i.e. uniformly compressed 
crystalline material, it holds that jaellcts of greater 
weight will be of proportionately greater size. The 
rate of absorption per pellet will, therefore, depend 
on Its weight, size and surface area. The percentage of 
absorption of each weight group of pellets will folio"' 
its own definite curve. The total rate of absorption 
on any given day or at any given time depends on 
the number of pellets implanted and not on the actual 
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weight of the pellets. For instance, in case 7, a too 
mg. and a 50-mg. pellet were implanted at one time. 
During the 170 days that they remained in situ, it 
may he said that an average of 0.510 mg. of testo- 
sterone propionate was given off per day by the two 
pellets. Actually, the loo-mg. pellet gave off only 50 
per cent more material than the 5o-mg. pellet and not 
twice as much as would be expected if the rate of 
absorption depended merely on weight. If three 50- 
mg. pellets had been implanted instead of the 100 
and the 50-mg. pellets then the average daily absorp- 
tion would probably have been about 0.63 mg. in 
that particular patient. In other words, 150 mg. com- 
posed of three separate 5Q-mg. pellets implanted at 
one time would have given off more particles of ma- 
terial at the end of 170 days than 150 mg. composed 
of one too and one 50'mg. pellet, or as much as 200 
mg. composed of two lOO-mg. pellets. Such an assump- 
tion is again borne out by an analysis of case 8 in 
which one roo and two 50-mg. pellets were implanted 
at one time. Since pellets of similar site arc more or 
less absorbed at moderately uniform rates (see case 5 
and case 12) and since the rate of absorption depends 
on the number of pellets and their surface area we 
undertake to present the following hypothesis: 
The cite of absorption of any given 
amount of crystalline hormone de- 
pends on the number of pellets im- 
planted at one time and not on the 
sise or weight of the pellets and 
the time that the pellets continue 
to give off appreciable material de- 
pends on the size and weights of 
the pellets implanted. 

Probably the most important factors in the rate of 
absorption are the surface area of the pellet exposed 
to the action of the body fluids, the density of the 
pellet, the size of the particles (crystals) and the site 
of implantation. Howard and Jewett found that for 
the first few days after pellet implantation there was 
a rapid absorption amounting to 3 or more milligrams 
per day when using aoo-mg. pellets. After this they 
believed that capsule formation about the pellet 
slowed the absorption rate to somewhere between- 
0.5 mg. to i.o mg. per day (4). They implanted their 
pellets subcutaneously. In our series, capsule forma- 
tion was an inconstant feature, probably because of 
the site of implantation. Forbes emphasizes that the 
site of implantation (e.g. intramuscular instead of 
: subcutaneous) may considerably alter the absolute 
periods required for absorption of a pellet. Mark and 
^ Biskind (5) in their work on rats found that the 
physiological need of the animal plays no role in the 
rate of absorption since there was no significant 
difference m the rate of absorption of pellets im- 
, planted in either castrate or intact animals. Forbes 
found that the sex of rats had no differential effect 

ii' 


on absorption rates. The values obtained by us for 
absorption rates of testosterone propionate pellets 
implanted in females were more or less in agreement 
with the values obtained for men by other investiga- 
tors. 

SUMMARY ANP CONCLUSIONS 

1. Pellets of testosterone propionate implanted 
subfascially for the therapy of certain gynecic dis- 
orders proved, with certain reservations, to be a 
.satisfactory method of administering small amounts 
of the hormone over a prolonged period of time 
without provoking arrhenomimetic phenomena. 

2. Data on the average absorption rate per day 
were obtained on 23 pellets in 13 instances. The num- 
ber of days the pellets remained in situ varied from 
3 to 177 days. 

3. The weight of the pellets in this series fell into 
four groups; a), approximately 25 mg. ^5 pellets); h), 
50 mg. (7 pellets); c), 100 mg. (10 pellets); d), 200 mg. 
(one pellet). When the percentage of absorption was 
plotted against the number of days that the pellets 
remained in situ, the resultant curves were more or 
less smooth with the individual deviations of each 
weight-group being only moderate in extent. The 
percentage of absorption during the first month was 
relatively rapid for all four groups. The rate of ab- 
sorption progressively decreased with each succeed- 
ing month, the curve tending to level after the hun- 
dredth day. The decrease in rate of absorption was 
inversely proportional to the absolute weight of the 
pellet. 

4. The average daily absorption in milligrams in 
the case of pellets of too mg. for example, is at first 
about 1 mg. per day and then falls oif gradually, 
reaching about 0.5 mg. by the looth day, and about 
0-35 mg. by the 170th day. Since the daily absorption 
follows a more or less constant curve for pellets of 
certain weight it should be possible to calculate the 
effective life of a pellet of a given weight. 

5. The rate of absorption is mainly a physical 
phenomenon depending on the surface area exposed 
to the dissolving action of tissue fluids. Influencing 
factors are the density of the pellet, the size of the 
particles (crystals) that comprise the pellet, the sur- 
face area and the site of implantation. 

ADDENDUM 

Since the submission of this paper a aoo'mg. pellet removed ’ 
112 days after implantation, showed 41.5 per cent absorption 
(85 mg.). If this value were plotted on fig. j it would fall on 
curve A, the absorption curve for 200'mg. pellets. 
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A PREVIOUS REPORT by members of our group 
dealt with the correlation of seminal findings 
and basal metabolic rates in men investigated 
because of presumed sterility (i). A number of indn 
viduals, including some of those previously reported 
and others since that time, has been investigated with 
regard to ly^ketosteroid levels and seminal biometric 
data. The present communication reports these 
studies, 

METHODS 

A group of 57 males was investigated. All patients 
underwent medical, urologic and endocnne surveys. 
All had determinations of basal metabolic rates and 
roentgenograms of the sella turcica made. Roentgeno' 
logic studies of bone age were made when these ap' 
peared to be indicated. No therapy was given prior 
to these studies. 

The majority of seminal specimens was secured by 
masturbation after 5 to 7 days of continence. As a 
rule, studies were initiated within 7 to la minutes 
after the specimen was obtained. 

The method for seminal evaluation was essentially 
that of Meaker (a). This has been described in detail 
by one of us (3). The accepted criteria for normal 
seminal values were as follows; volume, 2> to 4 cc.; 
abnormal morphology, 20 per cent or less; spermatO' 
zoal motility, 80 per cent or more; nurnher of spermato- 
zoa per cc., 60,000,000 as the lower limit; number of 
spermatozoa for the entire ejaculate, 240,000,000 as 
the lower limit. The seminal findings reported arc 
those obtained during the times when ly-ketosteroid 
studies were being made. 

Determinations of ly^ketosteroids were made on 
4 to 7 consecutive 24'hour specimens of urine of each 

Received for publication April 9, 194a 
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patient by the colorimetric method of Oesting (4, 5) 
after extraction of the urine by the method of two of 
us (6). The i7'ketosteroid values used in reporting 
our data represent the averages of daily determina' 
tions, expressed as international units of androsten 
one. These findings have not been correlated with 
biO'assays, hence no assessment of the androgemcity 
of the urines of these patients can be made. 

DATA 

The ages of the 57 patients studied ranged from 15 
to 49 years. Table 1 correlates 5'year age epochs with 
the seminal values and with the 17'ketosteroid levels 
of 50 of the 57 patients. Seven patients with pre- 
sumed androgenic deficiency were not included m this 
table. 

The patients studied have been grouped as fol- 
lows- a), those with essentially normal seminal 
values ; b) , those with presumed androgenic deficiency , 
c), those with decreased seminal values. 

Data on 1 1 patients with essentially normal semi- 
nal values comprise the first group. Table 2 correlates 
the seminal values and 17-ketosteroid levels of these 
II patients. 

Data on 7 patients who had androgenic deficiencies 
are presented in table 3. 

Data on jp patients with decreased seminal values 
are presented in tables 4 to 8 inclusive. 

DISCUSSION 

From the data presented, a correlation apparently 
exists between the age groups and the 17-ketosteroia 
levels. A peak in the excretion values is reached 
gradually between the ages of 35 and 40 years. There 
is a rather marked decline in values by the end 0 
the 45th to 49th years. This trend may reflect a quali- 
tative change in urinary 17-ketosteroids with regar ^ 
to active and inactive members of the group, and may 
be indicative of a stabilisation of the gonado-adreno 
pituitary system which has been envisioned by some 
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workers as being a phase in the sexual aging of the 
male There is apparently no correlation between the 
age of the patients studied and their seminal values. 

An analysis of the data permits the establishment 
of no clear-cut relationship between values in the 
patients having higher 17-ketosteroid levels and the 
patients having accepted standards for normalcy, as 
regards seminal values It is true that the 11 patients 
who had essentially normal seminal values had, as 


Table i Correlatio-i of aces in 5-eear epochs with 

SEMINAL VALUES AND ly-KETOSTEROID LEVELS 
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Tadlb a Correlation of essentially normal seminal values 
wmi I 7 'KETOSTEROID LEVELS, LISTED IN ORDER OF 
DECREASING 17 *KETOaTEROID VALUES 
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Table 3 Correlation of seminal values and 17'Ketosteroid 

LEVELS OP PATIENTS WITH PRESUMED ANDROGENIC DEFICIENCY 


Table 4 Correlation op 10 highest i7'Keto5teroid levels 
WITH corresponding SEMINAL VALUES 
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Table y. Correlation of 10 lowest i7'Letosteroid levels 

WITH CORRESPONDING SEMINAL VALUES 
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Table 6 Correlation op data on patients op croup with 

greatest NUMBER OP SPERMATOZOA PER CUBIC CENTIMETER 
OP SEMINAL FLUID 
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a group, the highest 17'ketosteroid levels However, 
when the data on these patients are subdivided 
(table 2) into two groups, one which has levels higher, 
and one which has levels lower, than the mean figure 
of 115 I u., then the group having the lower 17- 
ketosteroid levels averages higher seminal values in 
every respect. The mean 17'ketosteroid level for the 
50 patients, not including those with presumed andro' 
genic deficiency, is 86 i u. If the data on these pa' 
tients are divided into two groups, rt), those patients 
with i7'ketosteroid levels of 86 i u or higher and 
h), those patients with 17'ketosteroid levels less than 
86 I u , no significant correlations appear, although 
the group levels are 139 i u and 56 i u , respectively 
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Table 7. Correlation of data on patients of group with 

SMALLEST NUMBER OP SPERMATOZOA PER CUBIC 
CENTIMETER OF SEMINAL FLUID 
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The lack of correlation between data on patients with 
higher X7'ketosteroid levels and those patients with 
normal seminal values is reflected also in tables 4 and 

6 . 

There exists a general relationship between low 
i7'ketosteroid levels and decreased seminal values. 
The data in tables 3, 5 and 7 supply this evidence. 
This IS not an unexpected finding. It is believed gen- 
erally that urinary 17'ketosteroids originate in the 
adrenal cortex. Urinary extracts of these substances 
include both the unmodified compounds and those 
changed by testicular metabolism. Seventeen-keto- 
steroid determinations, then, may be indicative in- 
directly of the androgenic or metabolized products 
present. This is based upon observations that active 
and inactive members of the non-phenolic 17-keto- 
steroid group are present m urine of normal indi- 
viduals in the ratio of approximately i : i (7-9). Hence, 
the patients who had decreased seminal values and 
low 17-ketosteroid levels probably had some degree 
of androgenic deficiency which was reflected in the 
seminal values. It has been a common working prem- 
ise with us that seminal values, as a rule, afford a 
good index of androgenic activity, except m those 
patients in whom intrinsic damage or insufficiency 
of the seminal epithelium exists. 

Some of these patients had 17-ketosteroid levels of 
the same low order as those associated with hypo- 
function of the adrenal cortex (7, 8). However, none 


Table 8. Seminal values and I7-ketosteroid levels of 
6 patients not included in four preceding tables 
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of them presented signs or symptoms of any adrenal 
disease. 

When the variously encountered biometric ab- 
normalities of the spermatozoa of patients were ar- 
ranged according to ages of these patients and their 
i7'ketosteroid levels, no significant correlations were 
apparent. Likewise, no correlation existed between 
the 17-ketosteroid levels of patients, the degree of 
viscosity and of turbidity of their seminal fluids, and 
the viability of their spermatozoa. 

SUMMARY 

Studies of i7'ketosteroid levels and of seminal 
values were made on 57 males, aged 15 to 49 years. 
Significant correlation apparently existed between the 
age of patients and the 17'ketosteroid excretion, and 
between the occurrence of decreased 17-ketosteroid 
levels and deficient seminal values. No correlation 
between the age of the patients and the seminal 
values, or between the occurrence of high 17-ketO' 
steroid levels and normal seminal values were appar- 
ent. 
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Syndrome of Nocturnal Fre- 
quency Alleviated by Testoster- 
one Propionate' 


Robert B. Greenblatt, M.D. 

From the Department of Experimental 
Medicme, University of Georgia School 
of Medicine, Augusta, Georgia 

I N WOMEN, disturbances of micturition may occur 
without evidence of cardiovascular-renal dis- 
ease, anatomic defects in the urinary tract or 
genito urinary infection It is admitted that psycho- 
genic factors frequently play an important r6lc in 
functional bladder disorders, but what has not been 
readily appreciated is that noctuna, urgency, and 
incontinence may have a hormonal basis We wish to 
draw attention to a syndrome of nocturnal frequency 
in women who may or may not have disturbances of 
micturition during the day The routine urinary End- 
ings are usually negative or of little significance 
Stigmata of endocrine imbalance such as menor- 
rhagia, dysmenorrhea, fibromyomata may be present 
in the premenopausal group and vasomotor disturb- 
ances or atrophic vaginitis in the menopausal group 
In March, 1941, we reported (1) before the South- 
eastern Surgical Congress on the palliative therapy 
of fibromyomata uteri by administration of chemically 
pure androgenic substances Attention was brought 
at that time to a pertinent observation, to wit, that 
moderate to severe nocturia was a universal complaint 
of patients with massive uterine fibroids and that 
amelioration of this syndrome followed the subfascial 
implantation of pellets of testosterone propionate 
The idea has gained currency that noctuna associated 
With fibromyomata was due to pressure on the blad- 
der Although this fact has been perpetuated both m 
textbooks and in teaching, it may well be fallacious, 
as subsequent facts tend to demonstrate Frequently, 
m spite of but minor reduction in size of massive 
fibromyomata following implantation of testosterone 
propionate pellets, the nocturia was alleviated 

OBSERVATIONS 

Sixty-three women ranging in age from 25 to y8 
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years had pellets of testosterone propionate' im- 
planted subfascially for the treatment of various 
gynecic disorders From i to 4 pellets were implanted 
at one time The pellets varied m weight from 21 to 
200 mg Although the average dosage was about roo 
mg , nevertheless as little as 25 and as much as 400 
mg was employed These patients, except fnr a few 
recent cases, have been under observation for 6 to 
21 months Careful evaluation of complaints yielded 
the information that 28 of the 6j women were regu- 
larly disturbed by urgency after retiring Only those 
who, with regularity, had to void two or more times 
per night were included in this series Nocturia 
varied from 2 to 10 times per night in different indi- 
viduals but as a rule the disturbance was more or 
less constant for the same person Associated with 
noctuna there was, not infrequently, diurnal fre- 
quency and dysuria. Of the 28 patients in question, 
j were menopausal cases and 19 had fibromyomata 
uteri with or without menstrual irregularities In 
every one of the 28 patients the nocturnal frequency 
was wholly or for the greater part alleviated after 
pellet implantation In several, the symptoms par- 
tially or wholly recurred with complete absorption 
of the pellets It might be added, however, that of 
the remaining 15 patients in this series without uri- 
nary disturbances, nocturia developed in three follow- 
ing pellet implantation 

Electrolyte metabolism In an effort to learn the 
reason for the alleviation of the nocturnal frequency, 
repeated blood chemistry determinations were per- 
formed on many of the patients to detect possible 
changes in electrolyte metabolism Blood sodium, 
potassium, calcium, along with sugar, NPN, uric 
acid and creatinine determinations were made The 
values obtained were withm the limits of normal 
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Water balance. Water intake and output before 
and after pellet implantation was measured in but 
few patients. This procedure did not prove to be prac' 
tical because of the need for long hospitalisation. 
Many patients volunteered the information that they 
drank water much more freely before pellet implanta- 
tion and that the desire for water was much lessened 
after this procedure. It may be, then, that alleviation 
of nocturnal frequency may be due not to water re^ 
tention but to the effect of the steroid on pituitary 
activity in correcting a subclinical or mild diabetes 
insipidus. 

Cystometric studies. Occasional cystometric studies 
were done. One patient who complained chiefly of 
nocturia, had cystometric studies before and after 
pellet implantation. Coincident with the clinical 
improvement, the cystometric studies revealed 
greater bladder capacity as well as greater tolerance 
of bladder pressure. 

CASE REPORTS 

L. L., aged 35, an obese colored female, complained of 
marked nocturia. Although she was disturbed every 15 to 
30 minutes during the night, she had no disturbances of 
micturition during the day. She drank water rather freely. 
Routine urine analysis revealed nothing unusual. CystO' 
metric studies revealed that she could tolerate a bladder 
pressure of 22 mm. of mercury and a maximum capacity of 
400 cc. of water. Pelvic examination revealed a fibromyoma 
of the uterus which extended above the level of the umbili- 
cus. Her menstrual periods were regular, of 4 days’ dura- 
tion with moderate pain on the first day. On Oct. 18, 
1941, a pellet of 104 mg. of testosterone propionate was 
implanted subfascially. There was an immediate ameliora- 
tion of the urinary symptoms and only occasionally was 
she disturbed so much as once per night. Two months 
after pellet implantation she volunteered the information 
that her fluid intake was now greatly reduced because of a 
slackening of her desire for water. Later on there was a 
gradual return to increased fluid intake but without any 
recurrence of nocturia. The menstrual cycle was in no way 
disturbed and the dysmenorrhea was but slightly allevi- 
ated. On April 9, 1942, she was submitted to laparotomy. 
The fibromyoma had decreased somewhat in size, for just 
previous to operation the tumor could be palpated one 
inch below the level of the umbilicus. During the 6-month 
period that she was under observation the blood pressure 
remained constant. Her weight increased from 231 to 243 
lb. Libido began to increase considerably about 5 weeks 
after pellet implantation and began to subside just before 
operation. No evidence of virilization occurred. The pellet 
was recovered at the time of laparotomy and 80 mg. was 
absorbed over a period of 177 days. Cystometric studies 
ust prior to operation revealed an improvement in blad- 
der capacity which was up to 650 cc. and a tolerance of 
bladder pressure of 50 mm. of mercury. The remarkable 
improvement in the nocturnal frequency which persisted 
throughout the period of observation must be attributed 
to the testosterone propionate. 


A. /., a colored female, age 36, complained of a mass in 
her abdomen, hypermenorrhea, severe dysmenorrhea, and 
a nocturia of 10 to 20 times per night. Examination re- 
vealed a large fibromyoma extending 4 cm. above the um- 
bilicus. Two pellets totalling 150 mg. of testosterone pro- 
pionate were implanted subfascially on July 28, 1941. The 
menstrual periods that followed were regular, painless and 
the flow was reduced to 4 to 5 days. The nocturia which 
had been present for 5 years completely subsided within 2 
weeks after pellet implantation. Libido which had been 
good before pellet implantation became very good and her 
sense of well being improved. The blood pressure remained 
more or less constant and there was a weight increase from 
183 to 195 lb. There was no evidence of virih'zation during 
the 8 months she was under observation. Routine urine 
analyses were negative and blood chemistry determina- 
tions were within the limits of normal. About 6 months 
after pellet implantation there was a moderate recurrence 
of the excessive bleeding and the dysmenorrhea but the 
symptoms of polyuria and nocturia remained in complete 
abeyance. On March 13, 1942, a total hysterectomy was 
done. The pathologist reported multiple interstitial and 
subserous fibromyoma up to 1 1 cm. in diameter. The re- 
markable alleviation of the nocturnal frequency in this 
patient must be attributed to the testosterone propionate. 

M. L. P., a white female 28 years old, complained of 
hypermenorrhea, severe dysmenorrhea, nocturia of 6 to 10 
times per night and frequency during the day of 5 to 6 
times. The bladder disorder had been more or less persist- 
ent for the past 5 years. She had a desire to drink quanti- 
ties of water. Prior and subsequent to implantation of two 
2oo-mg. pellets of testosterone propionate fluid intake and 
output studies were done. Soon after the implantation, 
nocturia decreased to once per night and soon thereafter 
to only once in every few nights. The frequency during 
the day was alleviated. Thus far, the menstrual cycle has 
remained regular, the flow normal and painless. Libido, 
which had been negligible prior to pellet implantation im- 
proved so remarkably that she again fell in love with her 
husband. She claimed that she felt more maternal and her 
sense of well being had improved. No evidence of viriliza- 
tion developed during the period of observation. The 
patient still drinks lots of water but not as much as before 
pellet implantation. Her weight has increased from 138 to 
140 lb. Urine analyses before and after implantation were 
negative and blood chemistry studies (sugar, NPN, uric 
acid, creatinine, Na, K, Ca) repeated at weekly intervals 
have remained within the range of normal. The complete 
alleviation of the urinary symptoms must be attributed to 
the effect of testosterone propionate. 

DISCUSSION 

In the experimental animal (rat) high dosages of 
estrogen cause water retention (2). Such antidiuretic 
effect is characteristic not only of estrogens but also 
of other physiologically active steroid hormones such 
as androgens and progesterone (3). In the human 
being it may well be that estrogens and testosterone 
are antidiuretic and this may account for the alle- 
viation of frequency and nocturia. However, we have 
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not been convinced that progesterone has similar 
properties In fact, in patients m whom pellets of 
progesterone have been implanted (150-300 mg) no 
consistent results, insofar as an increase or decrease 
of the symptoms of frequency and nocturia have been 
obser\'ed (4) Selye believes that in the experimental 
animal (rat) progesterone and desoxycorticosteronc 
arc diuretic and thus differ m their action from that 
of testosterone In human beings crystalhne testo 
sterone propionate pellets implanted subfascially 
proved diuretic m only 3 of the 35 patients who did 
not have disorders of micturition and was antidiurctic 
m all of the aS patients who did have nocturia, with 
or without diurnal distress We also found that 
moderately large doses of testosterone propionate 
(25 mg ) administered parenterally at 4 to 7 day mter^ 
vals were successful m diminishing the seventy of 
urinary distress in several menopausal patients 
Moequot and Moricard (5) were the first to note that 
functional disorders of micturition in menopausal 
women could be ameliorated by testosterone Small 
doses of testosterone propionate (5 to 10 mg) have 
been used in the alleviation of premenstrual edema 
when associated with premenstrual tension (6) Small 
doses of progesterone may likewise be used It appears 
that small doses of these steroids may have mild diu- 
retic properties, although this point has not been 
substantiated Recently a young surgically castrate 
female of 26 years of age complained of vasomotor 
disturbances, dysuna, urgency and marked nocturnal 
frequency She had an intractable trichomonas vagi- 
nalis which had been incriminated as responsible for 
the genito urinary complaints Thirty mg of estra- 
diol® and 150 mg of progesterone® were implanted 
subfascially. The vasomotor flushes were gradually 
alleviated, the relief of the urinary symptoms^ how- 
ever, was immediate and dramatic in spite of the 
persistence of the trichomonas vaginalis A few 
months liter spontaneous extrusion of the pellets 
occurred with subsequent recurrence of the urinary 
disturbance 

There arc many indications that the genito urinary 
tract IS probably under hormonal influence This 
may be adduced from the following facts a). In preg- 
nancy, hypertrophy of the ureters, hydronephrosis 
and other genito urinary disturbances readily occur 
b), In the climacteric, urinary symptoms attributable 
to an estrogen deficit such as urinary frequency, 
urgency and incontinence, are common accompani- 
ments of the menopausal syndrome These symptoms, 
according to Salmon et al (7), arc usually refractory 
to orthod ox treatment and all but few patients may 

* Estradiol ind progesterone pellets r^ere supplied ditough the 
courtesy of Dr W H Stoner of the Schcring Corporation Bloom 
field Neu. Jersey 


be kept symptom-free on a maintenance dose of estro- 
gens c). Certain components of the genito urinary 
system are under hormonal influence Korenchevsky 
and his colleagues (8) have long known that androgens 
were nephrotrophic causing increase in weight of 
kidneys and in size of tubules in both normal and 
castrate female rats 

It has been observed m the mouse, that males 
always have considerably larger kidneys than females 
of the same size Castration in males reduces the 
Size of the kidney to the female level, while ovariec- 
tomy exerts no significant effect on the female kidney. 
Selye (9) has shown that testosterone does not merely 
increase the size of the kidney of the mouse but ac- 
tually protects the tubular cells against the damaging 
effect of sublimate. This protective action of testo- 
sterone is evident in both sexes but is somewhat more 
marked in female than in male mice Furthermore, 
Selye and Friedman (10) have shown by experiments 
on the mouse that renal atrophy which usually de- 
velops subsequent to the hydronephrosis caused by 
ligature of the ureter may be inhibited and delayed 
by testosterone administration Selye (ii) believes 
that testosterone exerts a specific action on kidney 
tissue and histologically such kidneys are charac- 
terized by pronounced hypertrophy of the epithelium 
of the proximal and distal convoluted tubules and of 
the epithelium lining the parietal lamina of Bowman s 
capsules Albert (12), working in Selye's laboratory, 
has recently shown that in the rat the enlargement of 
the pituitary and adrenals caused by estradiol could be 
inhibited by testosterone, the renotropbic action of 
testosterone, however, could not be prevented by 
simultaneous injections of estradiol 

CONCLUSIONS 

1 Among the frequent causes of nocturia there 
may be listed cardiovascular-renal disease, anatomic 
defects in the urinary tract, genito urinary infections 
and psychogenic factors A common causative factor 
heretofore not readily appreciated is the hormonal 
basis for nocturnal frequency 

2 In a senes of 63 women in whom i to 4 pellets 
of testosterone propionate were implanted sub- 
fascially for various gynecic disorders, it was noted 
that 28 of them suffered from nocturnal frequency 
Although 19 of the 28 women with this syndrome 
had fibromyomata uteri, the nocturia nevertheless 
was wholly or partially alleviated in all of them fol 
lowing the implantation For this reason it is felt 
that the belief perpetuated in textbooks and teach- 
ing may well be fallacious — that nocturia associated 
With fibromyomata is due to pressure on the bladder 

3 Nocturia and diurnal distress for which no 
pathologic basis can be ascertained often prove refrac- 
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tive to orthodox methods of treatment. Before con- 
templating surgery for the relief of this syndrome it 
is well to reconsider the role played by such factors 
as fibromyomata or a markedly anteflexed mobile 
uterus pressing unduly on the bladder or certain 
anatomic defects of the bladder such as mild cysto- 
cele or urethrocele. The frequency of bladder discom^ 
fort incident to these factors has been overstressed. 
The common tendency to operate upon such cases 
appears unwarranted before an ample course of estro- 
gens or androgens has first been tried. 

4. Evidence has accumulated that the physiologic 
processes of the genito-urinary tract may be influ- 
enced by various hormones. Androgens are nephro- 
trophic. Testosterone exerts a specific action on kid- 
ney tissue. The reasons for the amelioration of certain 
disorders of micturition following steroid therapy 
may be a direct sequence to hormonal action either 
on kidney function, bladder tone, pituitary activity, 
water balance, electrolyte metabolism or some other 
mechanism at present not understood. 


5. As a result of our experience, we may say that 
sterile crystalline testosterone propionate pellets 
implanted subfascially will ameliorate the syndrome 
of nocturnal frequency herein described. From 25 to 
400 mg. may well be used without fear of arrhenomi- 
metic phenomena. 
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Testosterone Propionate in the 
Treatment of Angina Pectoris 


[Angina Pectoris] 
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E xtensive experimentation m animals has 
demonstrated that the sex hormones very 
' definitely effect certain non sex organs of their 
bodies Ratschow and Kosterman (i), using androgens 
expenmentally m rats, report an absence of sloughing 
following severe vasoconstriction by ergotamine 
Korenchevsky (2) and his coworkers report changes 
in weight and in histologic structure in rat livers and 
hearts following administration of androsterone or 
testosterone esters to the animals, attributing certain 
hepatotrophic and cardiotrophic properties to these 
hormones That these hormones also exert nephro 
trophic effects was reported in an earlier paper by the 
same authors Therapeutic applicability of these 
properties suggests itself in disorders of these organs 
in human beings and it is the purpose of this report to 
describe the results of such treatment in suitable cases 
of angina pectoris and of angina of effort ^ 

The effect of testosterone on the human cardio' 
vascular system has been the subject of but few re^ 
ports in the literature thus far Walker (3) reported 
symptomatic improvement m peripheral circulation 
following testosterone administration m 6 cases, and 
Edwards, Hamilton, and Duntley (4) report an iti' 
crease in arterialization after treatment with testo 
sterone propionate in 7 male patients, 3 suffering from 
thromboangiitis obhterans and 4 from artioscler(»is 
Studying the effects of testosterone on metaboUsm, 
Jones, McCullagb, McCullagb, and Buckaloo (5) re 
port an increased basal metabolic rate m ii patients 
studied and, moreover, an increase or decrease m 
velocity of blood flow paralleling rise or fall m basal 
metabolic rate as influenced by testosterone Reports 
thus far are conflicting with regard to the effect of 
testosterone on blood pressure although there are in 
dications that certain cases of hypertension may be 
favorably influenced (6) Among clinical studies of 
the effectiveness of the hormones in cases of angina 
pectoris per se is that reported by Lesser (7) This 

Received for publication March ^ 4 , 194s 
^ The testosterone propionate {Neo Hombreol) used in this 
study v.’as supplied b> Roche-Organon, Inc , Nutley, N J , 
through courtes) ofM C James, MD 


investigator administered testosterone propionate to 
24 patients with angina pectoris m order to determine 
Its influence on the frequency and/or seventy of at' 
tacks Depending upon seventy of symptoms and re' 
sponse to treatment, the dosage schedule employed 
was 25 mg every 2 to 5 days for a total of 5 to 25^ 
injections All patients improved as measured by 
diminution m frequency, duration, and seventy of 
their anginal attacks and by their ability to increase 
physical activity without precipitating attacks This 
improvement persisted for 2 to 12 months following 
interruption of therapy Similar results did not follow 
injections of sterile sesame oil given as a control 
measure 

CASE REPORTS 

All cases herein reported presented a typical hiS' 
tory and a clinical picture of angina pectoris or of sub' 
sternal pain on effort Most of these patients carried 
nitroglycenne to relieve attacks The basal metabolic 
rate was abnormally low in each Prior to treatment 
with testosterone propionate, one patient had been 
unable to walk a distance of one half of a city block 
after lunch for the past 5 years without precipitating 
an attack In 3 cases the blood pressure was 150 mm 
Hg systolic or more, m all 3 cases it came down to 130 
mm Hg or less following the administration of testo 
sterone propionate The general appearance of the 
skin changed from a sallow to a more natural pinkish 
tone and all of the patients expressed a feeling of eu' 
phona Three had headaches in the late afternoon 
which disappeared after the second and third injec' 
tion An increased endurance, mental agility and 
ambition was apparent to the patients as well as to 
their friends Not one has had a return of angina or 
even distress since treatment began 

P H Age 75 For 5 years he had been experiencmg 
difficulty in breathing while walking and suffered sharp 
pains in the precordial region concomitantly Nitro 
glycerine tablets relieved the pain He was unable to walk 
half a block after lunch without an attack HisBMR was 
minus z8, pulse 60 at rest, temperature 97 6° F , blood 
pressure 100 over 70 mm Hg Thyroid medication seemed 
to increase the pain Starting m February, 1941, he was 
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given 25 mg. of testosterone propionate 3 times a week, 
continuing for 2 months. After the second injection he 
was able to walk 3 blocks without any discomfort. The 
number of injections was decreased to 2 a week and later 
to i; for the past 3 months one 25 mg. injection per 
month has sufficed. His color, which was of a grayish 
hue, is now a healthy pink. Blood pressure is now 120 
over 80 mm. Hg, pulse 72 at rest, temperature 98° F. He 
walks 4 or 5 blocks a day without discomfort and states 
that his mental and physical endurance have increased to 
a marked extent. 

W.C. Age 54. For 6 years he has had substernal pain 
on effort, definitely diagnosed in his case as a manifesta^ 
tion of coronary artery disease. His color was sallow and 
he appeared very much older than his years. Blood pres' 
sure was r6o over 94 mm. Hg, pulse 62 at rest, tempera' 
ture 98° F. B.M.R. was minus 15. He had been taking 
5 grains of thyroid a day. He was very tired and lacked 
energy to complete his usual day’s work. Treatment was 
started with 25 mg. of testosterone propionate 3 times a 
week; thyroid medication was stopped at this point. 
During the second week he was able to walk 5 blocks 
during a very cold day without precordial discomfort. He 
had more energy and could work a full day without tiring. 
After one month his color improved and he appeared 
much younger than when he started to take the injections. 
During the past 3 months he has been taking one injec' 
tion of 25 mg. a month and has had no return of anginal 
symptoms. His endurance has increased and he is able to 
climb two flights of stairs with ease. 

E.D.L. Age 52. Has had angina pectoris for the past 7 
years, the attacks being precipitated by effort. The elec' 
trocardiogram, as in the other cases, revealed no myo- 
cardial change. In addition to the anginal syndrome he 
had severe headaches in the late afternoon, and was ready 
for bed at 8 o’clock every night. Twenty-five mg. of tes- 
tosterone propionate was given 3 times a week for i 
month. Headache was relieved after the second injection 
and anginal symptoms disappeared after the fourth. The 
frequency of injections was gradually reduced to i a month. 
He is less fatigued after physical and mental effort and 
able to climb 3 flights of stairs without discomfort. 

C.D. Age 60. Has had anginal symptoms for the past 3 
years and has been unable to walk more than a block with- 
out substernal pain. Nitroglycerine tablets relieved pain. 
The pulse was 70, blood pressure no over 70 mm. Hg. 
Twenty-five mg. of testosterone propionate was given 3 
times a week for i month. After the third injection anginal 
symptoms disappeared, and he was able to walk several 
blocks without distress. At the end of 3 weeks his pulse 
was 72, blood pressure 120 over 80 mm. Hg. There has 
been a decided improvement in mental and physical en- 
durance and he has been free of substernal pain for ii 
months. 

M.A.P. Age 67. For more than a year he had experi- 
enced pain in his chest on walking up a shght hill on his 
way home. Angina pectoris was diagnosed and nitro- 
glycerine prescribed. Physical examination was negative 
except for a blood pressure of 160 over 92 mm. Hg. He 


would have 5 or 6 attacks during the day and even walking 
on level ground for more than one block would bring on 
precordial distress. He was given 25 mg. of testosterone 
propionate 3 times a week for 6 weeks. After the sixth 
injection he said he had no discomfort on walking up the 
hill to his home. Treatment was continued for several 
months longer, employing the same dosage schedule, but 
it was later decreased to two injections a month and later 
to one. He is now able to walk up two flights of stairs and 
several city blocks without return of anginal symptoms. 
His blood pressure is now 140 over 82 mm. Hg. 

C.T.E. Age 61. Has had angina pectoris for 3 years and 
always carried nitroglycerine tablets for relief of pain. He 
was unable to go up stairs without an attack and would 
have 3 and 4 ‘spells’ a day. Physical examination showed 
a man older than his years, blood pressure 100 over 70 
mm. Hg, pulse 65, temperature 98° F. Testosterone pro- 
pionate was given in 25 mg. -doses 3 times a week for 3 
weeks. It was then reduced to twice a week and later to 
once a month. After the sixth injection he had no further 
anginal symptoms and could walk up two flights of stairs 
or four blocks, even in cold weather without a return of 
precordial distress. He has now been free from pain on 
effort for 6 months. Blood pressure is 1 16 over 74 mm. Hg, 
pulse 70. 

H.C.E. Age 66. Complained of pain in substernal re- 
gion on effort and was unable to walk two blocks or climb 
one flight of stairs without discomfort. He complained, 
also, of cold hands and feet and lack of energy. Twenty- 
five mg. of testosterone propionate was given 3 times a 
week for 6 weeks. After the sixth injection he was able 
10 climb three flights of stairs and walk five blocks with- 
out precordial discomfort. Treatment was reduced to one 
injection a month and 5 mg. of methyl testosterone orally 
a day. No anginal symptoms have been present for the 
past II months. 

COMMENT 

Upon analyzing these case reports it will be seen 
that 7 patients ranging in age from 52 to 75 years who 
presented the clinical syndrome of angina pectoris or 
substernal pain on effort, were treated with testo- 
sterone propionate; 25 mg. of this substance was in- 
jected intramuscularly 3 times a week for 6 to 8 weeks 
and was then gradually reduced to this amount once 
a month. The average number of injections covering 
a 12-month period was 30, while the average number 
of injections before improvement was apparent was 4. 

No unfavorable effects were observed in any of the 
cases. On the contrary, a general improvement in 
mental and physical endurance was noted in all cases. 
Relief from angina pectoris was obtained in each case 
and in none has there been any return of precordial 
or substernal pain, even after walking several blocks 
and climbing two or more flights of stairs. This symp- 
tom-free state has obtained for 6 months in some cases, 
and for II in others. 

Purely scientific study of these case reports at once 



ANDROGEN AND ANGINA PECTORIS 


327 


May, 194a 


raises the objection that the value of the therapy has 
been judged largely upon the basis of subjective im- 
provement But while It IS true that this objection is 
perhaps too often a valid one when some new therapy 
IS reported as being highly successful m this or that 
disorder, the special nature of the subjective symp- 
toms in these cases of angina pectoris renders them 
capable of being viewed in an objective light It is 
well known how varied may be the responsiveness to 
the same degree of pain in different patients, but the 
pam of coronary occlusion is classic in its intensity 
and there is little doubt that the most stoic patient, 
gives creditable clinical information when he says 
that he did of he did not have this pain Again, each 
of these patients reported a general improvement in 
mental and physical endurance and in a sense of well- 
being — all factors more or less subject to personal 
interpretation Yet these same improvements are re- 
ported by practically every hypogonadal patient who 
has ever received replacement therapy with the in- 
dicated hormone and in view of this fact the stigma 
of subjectiveness which attaches to these observa- 
tions becomes less marked As for objective findings 
by which results could be judged, observable and 
measurable improvements in blood pressure, basal 
metabolic rate and skin color occurred Of great 
practical importance along this line of thought is the 
fact that Lesser (7) substituted sesame oil for testo- 
sterone propionate, using many different variants of 
procedure, and was m no respect able to duplicate 
the results he obtained with the hormone in his cases 
of angina pectoris There remain now to be considered 
the mechanism by which testosterone exerts its salu- 
tary influence upon these cases and the rationale of its 
therapeutic use m coronary artery disease 

R6/e of the sex hormones in coronary occlusion The 
pain of angina pectoris or of coronary thrombosis, 
syndromes which are but manifestations of different 
degrees and types of coronary artery occlusion, is ex 
plained on the basis of myocardial ischemia arising out 
of the simple fact that the supply of blood to the 
heart muscle is grossly inadequate to the demand at 
a given moment Years of painstaking research have 
still failed to reveal the exact mechanism of that m 
adequacy, but atheromatous changes in the coronary 
intima resulting in narrowing of the lumen or, m the 
absence of arterial pathology, abnormal vasomotor 
response are thought to be causative factors With 
regard to the latter of these, it is not difficult to con- 
ceive of sluggish, inadequate, or absent dilatory 
powers on the one hand or of excessive vasoconstric- 
tion on the other Probably both phenomena, athcro 
matous narrowing and vasomotor instability, are 
ctiologically concerned in some cases But whatever 
the mechanism, inadequate coronary circulation is at 
fault and therapy must be directed at its improve- 


ment, and production of vasodilation and/or promo' 
tion of collateral coronary circulation arc the obvious 
means of affecting such improvement 

Vdsodilator properties of the sex hormones There is 
much experimental and clinical evidence in support of 
the contention that estrogens and androgens m some 
manner cause vasodilation This evidence is reviewed 
by Bonnell, Pritchett, and Rardin (8) whose excellent 
paper on the use of the sex hormones in the treatment 
of angina pectoris and coronary artery disease is 
drawn upon at this point These authors cite Rey- 
nolds and Foster (9) who observed dilatation of ves- 
sels m the cars of rabbits following estrogen adminis- 
tration Sympathcticotropic properties have also been 
ascribed to these substances m that dilatation of the 
pupil IS produced by their action Bonnell et al 
further cite authorities for the following concepts 
a), that estrogens exert a dilating action on the small 
vessels distal to arterioles b), That estrogens are 
pharmacologically cholinergic, that therefore they 
act peripherally through enhanced acetylcholine 
activity, and that this same mechanism may be con- 
cerned m producing coronary dilatation c). That 
estrogen deficiency m certain women produces 
changes in the coronary arteries and myocardium 
which can be corrected by estrogen replacement 
therapy but not by rest or by vasodilating drugs The 
suggestion is advanced by Bonnell et al that * a de 
ficicncy m gonadal hormone, or an endoenne imbal- 
ance m certain individuals possessing an autonomic 
nervous system capable of an abnormal response, is 
the factor which leads to functional or organic changes 
in the vascular system during or after the climacteric 
period of life " 

Role of sex hormones in promoting collaterdl circula- 
tion Whether or not testosterone promotes develop 
ment of coronary collateral circulation cannot be 
definitely stated but Lesser (7) speculates about this 
question m connection with the improvement noted 
in his cases of angina pectoris following their treat- 
ment with the hormone Lesser cites authorities for 
the observations that anastomotic channels between 
the major coronary artenes develop to an increasing 
degree with advancing age, that the development of 
these channels depends upon partnl or complete oc- 
clusion in one or more of the larger coronary arteries, 
and that the collateral circulation thus developed is in 
some cases entirely adequate 

Relationship of the climacteric periods of life, 
coronary artery disease and sex hormone therapy Al- 
though no studies have been conducted on the basis 
of which declining gonadal hormonal function, con 
ceded by all to be the cause of the menopause in 
women and by many to be the cause of a somewhat 
similar phenomenon in men, can be either proved or 
disproved as being etiologically involved in coronary 
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artery disease, certain facts become particularly in' 
teresting when viewed in the light of this problem. 
For example, it is significant to note the ages of the 
patients with angina pectoris reportedly benefited by 
testosterone, keeping in mind the age groups in 
which climacteric symptoms as well as those of coro' 
nary occlusion most frequently manifest themselves. 
Bonnell et al. noted clinical improvement in 22 of 23 
patients with coronary artery disease after treating 
them with sex hormones. Angina pectoris had been 
definitely diagnosed in 21 of these patients. The group 
was composed of 18 men and 5 women and ages varied 
from 42 to 78 years, although 47 to 60 years is a more 
accurate representation of ages since 17 of the pa- 
tients were within this age group. The 7 patients 
herein reported ranged in age from 52 to 75 years. 

Also worthy of note is the presence or absence of 
associated climacteric symptoms in these patients 
whose chief complaints were referable to the heart. 
Such symptoms were present in 4 of the 5 female cases 
reported by Bonnell; they were present in only 3 of 
the 18 male cases. The 7 cases herein reported were 
all males and all had concomitant climacteric symp' 
toms. 

At the present time the most that can be said is 
that cases of angina pectoris often occur in patients 
whose output of sex hormone is deficient as evidenced 
by their exhibiting the climacteric syndrome and that 
sex hormone replacement therapy appears to be ef- 
ficacious in the treatment of both phenomena. By 
virtue of its having been reported in hundreds upon 
hundreds of cases the subjective finding, ‘improved 
sense of wellbeing,’ takes on the clinical importance 
of an objective result in evaluating the efficacy of 
testosterone therapy in male climacteric cases. To be 
considered, therefore, is the possibility that this sense 
of wellbeing is at least a contributory factor to im- 
provement in angina pectoris in that morbid anxiety, 
great emotional stress and the like are less apt to 
figure as precipitating causes in the attacks, and, also, 
in that the general tonic properties of testosterone 
which have been at least partly concerned in that im- 
proved sense of wellbeing have brought about an 
improved bodily economy which in itself militates 
against attacks of coronary pain. It has been suggested 
that the increased circulation time arid the incease in 
basal metabolic rate caused by testosterone results in 
an improved vascular tone in the coronary arteries 
as well as in all other vessels and Steinach, Peczenik, 
and Kun (6) believe that the beneficial action of the 
sex hormones on blood circulation in true male hor- 
mone deficiency cases is due to their exerting a non- 
specific influence upon the blood vessels via the cen- 
tral ner\^ous system. 


SUMMARY AND CONCLUSIONS 

1. The beneficial results of androgen therapy in 7 
cases of cardiac angina are described. 

2. The effect of sex hormones upon the circulatory 
system and especially upon coronary circulation is 
discussed and the clinical investigations of others 
upon this subject is reviewed. 

3. The frequent coexistence of coronary artery dis- 
ease ancTthe climacteric syndrome is remarked upon, 
directing attention to the possibility that they are 
both manifestations of hypogonadism. 

4. Testosterone propionate appears to be a valu- 
able therapeutic agent in angina pectoris, the effect 
of the hormone being mediated through its vaso- 
dilating properties acting upon the coronary circula- 
tion and/or through development of coronary col- 
lateral circulation. 

5. The undesirability of unduly stimulating the 
libido in patients in whom vascular accidents might 
te precipitated is obvious. However, this should be 
no deterrent to sex hormone therapy provided careful 
selection of patients and control over dosage is 
practiced. 

100 Boyhton Street 
Boston, Massachusetts 
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T horn and harrop (i) have shown that the 
administration of testosterone to normal dogs 
IS followed by a decreased excretion of sodium 
and water, an effect resembling that of adrenal cot' 
tical extract Kochakian and Murlin (2) found the 
mtrogen content of urine in castrate dogs diminished 
after the injection of androgens, while Thom and 
Engel noted a decrease m urinary nitrogen in 
normal dogs given testosterone propionate These 
reports represent but a few of the recorded observa' 
tions on animals 

More recently, Kenyon et al (4) have shown that 
in normal men and women, and particularly m 
eunuchoids, the injection of testosterone propionate 
‘produced a reduction in the urinary excretion of 
nitrogen, sodium, potassium and chloride ' When 
the injections of testosterone were discontinued, the 
excretion rates returned to the pre'injection levels 
Jones et al (5) noted that the oral administration of 
methyl testosterone possessed ‘the property of cauS' 
mg mtrogen, electrolyte and water retention ' The 
reported observations, however, have been made 
-y''>»-r^/^.-*^-.^tively short periods of time (up to 14 
iOns being given daily or twice daily * 
mstein and one of us (6) have shown that 
'tation of testosterone pellets is followed by 
cory clinical response lasting for 2 to 5 
appeared important to determine if the 
diet may be determined by such metabolic 
:o such studies over a longer period of time 
jorted. 

, CASE REPORT 

H B , male, age 21 years, was first seen on Oct 
The past history revealed mumps in infancy, a 
ctomy at 6 years of age, a bilateral herniotomy at 
an operation for recurrent hernia at ipyears At 16 

Rcccned for publication April 17, 1942 
^ Since this paper was written, Sandiford, Knowlton and 
Ken>on(J Climcal Endiicrmology 1 931 1941) studied the un 
nary nitrogen in a eunuchoid v^ho received intramuscularly tes-* 
twterone propionate in doses of 5 to 50 mg daily for 2 months 
^roughout the entire period, the urinary nitrogen remained 
depressed 


years of age, several injections of an unknown endocrine 
preparation were administered for undescended testes 
and at 19 years, he received 50 injections of an anterior 
pituitarydike preparation The operations and injections 
were of no avail His chief complaints were feminine ap' 
pcarancc, very small genitalia, undescended testes, lack of 
facial and body hair and high pitched voice He seldom 
had erections, libido was slight and attempts at coitus 
were unsatisfactory His appearance was that of the classi' 
cal eunuchoid, the lower half measurement (superior 
symphysis pubis to heel) was 37 inches and the upper half 
measurement (supenor symphysis pubis to vertex) was 29 
inches The height was 66 inches, span 72 5 inches and 
weight i6i pounds His appearance was feminine, the 
complexion smooth and the cheeks were pink The penis 
was minute and hypospadias was present There was a 
slight amount of pubic hair with feminine distribution 
The testes were impalpable and the scrotum was small and 
shrunken The visual fields were normal Radiographs re- 
vcalcd a normal sella turcica but there was evidence of 
delay m epiphyseal ossification The blood pressure was 
132/98 mm Hg Otherwise, the physical examination was 
negative 

EXPERIMENT AND RESULTS 

A diet containing 200 gm of carbohydrate, 75 of 
protein, too of fat and 2 o to 2 5 of sodium chloride 
was given daily throughout the investigation During 
each period of observation, the subject was hospital' 
jzed for at least 6 days, urine voided on the last 3 or 4 
days was collected m 24 hour lots and analyzed for 
total nitrogen by a micro Kjeldahl procedure (7), for 
chlorides by the Volhard Harvey method (8), for 
phosphates by the uranium acetate procedure (9) and 
for creatinine by the method of Folin (10) 

After adequate control studies were made, the 
patient received, intramuscularly, 50 mg of testo 
sterone propionate’ daily for 5 days and on the 6th day, 
450 mg of testosterone,” subcutaneously implanted 
Subsequent studies were made at approximately 
monthly intervals for 5 months The detailed results 
are given in table i Figure 1 demonstrates graphically 

® Testosterone propionate (Oreton) and the testosterone peb 
lets were supplied through the kindness of Dr Max Gilbert, 
Schenng Corp , Bloomfield, N J 
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Table i. Urinary excretion of nitrogen, chlorides and phosphates in a iJ'YeaR'Old eunuchoid before and after injection of 
OF 250 MG. OF testosterone PROPIONATE AND IMPLANTATION OF 45O MG. OF TESTOSTERONE 


Date 

! 

Urine 

Volume 

cc. 

Nitrogen 

Chlorides 

Phosphates 

Creatinine 

Remarks 

gm./24 

hr. 

Aver- 

age 

gm./24 

hr. 

Aver- 

age 

gm./24 

hr. 

Aver- 

age 

gm./24 

hr. 

Aver- 

age 

November 25 

1975 

13-7 


00 


2.7 


2.0 



26 

2450 

13.6 




2.5 


2.0 



27 

2175 

14-3 

13.8 

4.8 

3-7 

2.5 

2.6 

2.0 

2.0 


28 

1750 

9.9 


1-4 


2. 1 


1.6 


50 mg. of testosterone pro- 

29 

2105 . 

II. I 


2.1 


‘2.9 


1-3 


pionate intramuscularly on 

30 

1585 

II. 2 

10.7 

1.9 

1.8 

2.6 

2.5 

1-7 

1-5 

Nov. 28, 29 and 30. 

December i 

1600 

7-1 


■a 


1.6 


1.5 


yo mg. of testosterone pro- 

2 

1555 

8.1 




1-7 


1.8 


pionate intramuscularly on 

3 

1400 

7-9 




1.7 


1-7 


Dec. I, 2. 450 mg. of testo- 

4 

1600 

9.6 

9.2 


1.6 

2.4 

2. I 1 

1-7 

1.6 

sterone implated on 


1 



■1 


1 

1 

! 


Dec. 3. 

30 

2560 

5-5 


2.6 


1.2 


1.8 



31 

2600 

9-4 


2.6 


2.1 


2.5 



January i 

2050 

6.8 


2.1 


1-4 


1.7 



2 

2420 

7-9 

7-4 

2.9 

2.5 

2.3 

1.8 

2.5 

2.1 


February 15 

2575 

10.0 


2.8 


1.8 


1.9 



16 

2300 

8.9 




1-4 


1-3 



17 

2700 

j 12.0 

j 10.2 

2.2 

2.5 

4.0 

2.4 

1.9 

1-7 


March 28 

2425 

13-1 


3-9 


3-1 


1.8 

1 


29 

2120 

9-4 

II -3 

3-9 

3-9 

2.3 

2-7 

1-3 

1.6 1 


May 23 

1950 

9-7 


5-4 


3-1 


2.2 



24 

1600 

12. 1 




2.9 


2. I 



25 

2460 

13. 1 

11.6 

2.0 

3-3 

2.9 

3-0 

2.5 

2.2 


June 28 

i860 

12,7 



■■ 



2.2 



29 

1660 

12.9 






2.2 



30 

2200 

12.0 

12. y 


BBI 


BB 

2.6 

2.3 



the average values obtained and shows that the period 
of symptomatic effect of the testosterone implant (as 
gauged by an increase in erections and libido) parallels 
closely the period in which the urinary excretion of 
nitrogen, chlorides, and phosphates was diminished. 

The clinical response to testosterone was dramatic. 
Approximately three months after the implantation, 
some ‘testosterone withdrawal’ symptoms appeared 


Table 2. Urinary excretion of nitrogen, chlorides and 

PHOSPHATES IN A 28'yEAR'OLD EUNOCHOID BEFORE AND AFTER 
THE IMPLANTATION OF 45O MG. OF TESTOSTERONE 


D.itc 

Urine 

Vol' 

ume 

cc. 

Nitrogen 

Chlorides 

Phosphates 

Creatinine 

gm ./44 

hr. 

Aver' 

age 

gm./i4 

hr. 

Aver' 

age 

gni./j4 

hr. 

Aver' 

age 

gm ./24 

hr. 

Aver' 

age 

June 26 

27 

28 

29 

30 

1380 

1160 

1150 

1240 

1650 

10.3 
10.0 

10.4 
10. 0 

12.4 

10.6 

9-0 

7-4 

4.8 

4.0 

4.6 

5-9 

3-1 

2.8 

2.6 

3-1 

3 -a 

2.9 

2.9 

2.9 

2.6 

3-1 

3-2 

2.9 

July 1 

28 

29 

30 

t8co 

1600 

i960 

• 4 

9.6 

8.2 

10.0 

0 mg. 

9.2 

5/ t«t 05 

3.1 

4.2 

5.6 

terom i 

4-3 

mplante 

1.8 

2. 1 

2.2 

d 

2.0 

2.8 

2.6 

3-2 

1.8 

Sept. 1 

2 

3 

1250 

1540 

1400 

8.1 

7.2 
7-7 

7.6 

4.0 

5.6 

5-6 

5.0 

2.6 
2.8 

2.7 

2.7 

2.9 

2.8 

2.9 

J.8 

Oct. 7 

8 

9 

600 

1150 

1090 

8.8 

9.9 

9-3 

9-3 

5-4 

6.2 

6.1 

5-9 

2.2 

2.3 

2-5 

2.3 

2.6 

2.2 

2.8 

2-5 


which became more pronounced at the fourth month. 
One month later, there was a slight return of ‘testo^ 
sterone effect’ which, however, was accompanied by 
no pronounced diminution in the urinary excretion of 
the various components studied. 

CASE REPORT 

Case 2, A. R., male, age 28 years, was first seen on June 
13, 1941. The chief complaints were failure of genital 
development and absence of libido. The past history re' 
vealed migraine headaches for years accompanied by 
blurred vision, hot and cold sensations and nausea. Re- 
current episodes of alternating diarrhea and constipation 
had occurred since 1938. One year ago, he sustained a 
fracture of the pelvis in an automobile accident. .The 
physical examination revealed an infantile penis, impah 
pable testes and no facial but scanty axillary and pubic 
hair. The blood pressure was 130/80 mm. Hg. Radiographs 
of the skull revealed a sella turcica approximately 15 P^'^ 
cent above the average normal in site and a calcified pineal 
gland. The basal metabolic rate was 19 per cent below the 
average normal. There was no impairment in sugar tolen 
ance. The visual fields were normal. 

EXPERIMENT AND RESULTS 

The diet, the manner of observation and the chenv 
ical procedures used were those described for case 1. 
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I Effect of injection of testoster 
OME PROPIONATE (150 mg) and of an im 
plant of testosterone (450 mg) on the 
unnary excretion of nitrogen, chlorides 
and phosphates in a eunuchoid, 2,3 years 
old Life of pdLt determined by eX' 
cretvon curve 


Nitrt>9«(gmy24M 


No preliminary injections of ^ CNondes6im^4 

testosterone propionate were 3 \ 

given Following the implanta- z 

tion of 450 mg of testosterone, , 

studies were made at approxi ^ 

mately monthly intervals for J ^ 
months Table 2 and figure 2 

show the results obtained The ® — — 

reduction in the urinary excre- ' 

tion of nitrogen^ chlorides and cnoutmign/z^ 

phosphates was definite, though* 

less matUd than in the previous 1 

case The clinical response was 
__ characteristic but also less pro 
" nounced than in cuse 1. With 
the onset of 'testosterone with- 1 sinjeac 

drawal’ symptoms, the urinary jJy — 

findings showed a return to or 
near to the control levels It may be of interest to 
record that during the entire period of observation, 
the patient was free of migraine headaches 


11/28 6/2 Slnjections,tesiostefci3«(>fep)en4tet50iT>g eoch) 
>2/3 testest»cn>>mpltH(450mo) 

OK FEB MAR 


CONCLUSIONS 


1 The observation made by other workers that 
the injection of testosterone propionate is followed by 
a reduction m the urinary excretion of nitrogen, 



1 Effect op a'n implant op testosterone (450 mg) on the 
urinary excretion of nitrogen, chlorides and phosphates m a 
eunuchoid 58 years old ‘Life of pellet* determined by excretion 
curve 


chlorides and phosphates, is confirmed 

2 Implanted pellets of testosterone initiate and 
maintain a reduction in the urinary excretion of these 
components during a period which coincides closely 
with that of the clinical response 

3 These observations suggest that the ‘life’ of a 
testosterone pellet may be demonstrated by the uri' 
nary excretion of nitrogen, chlorides and phosphates 
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Malignant Pheochromocytoma 
of the Adrenal Medulla (Para- 
ganglioma) 
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I T IS CUSTOMARY to associate pheochromocytoma 
of the suprarenal gland with attacks of paroxys- 
mal hypertension in which pallor, cold, clammy 
extremities, palpitation, ‘pounding’ of the pulse, 
particularly in the head and neck, and severe head- 
ache are constant findings, and in which a wide va- 
riety of other signs and symptoms of sympathomimet- 
ic type are common. Such attacks may be sufficiently 
severe to lead to death from cerebral hemorrhage, 
edema of the lungs, or coma symptomatically resem- 
bling that of uremia. 

Despite the fact that only a few more than loo 
cases of pheochromocytoma of the adrenal have been 
reported in the literature (i), the above syndrome 
associated with paraganglioma of a benign type is 
well understood, although not always recognised. 

The clinical findings and course of malignant forms 
of the condition are not so well distinguished, as 
only 8 cases, including that herein described, are on 
record, not one of which has exhibited the acute at- 
tacks of widely fluctuating blood pressure and associ- 
ated sympathetic phenomena above noted. 

This difference in clinical course between the be- 
nign and malignant forms of the disease, as well as 
the rarity of the latter type, alone justifies further 
case studies. In addition, the Simmonds’ or Addison- 
like syndrome observed in the case here reported, the 
unilateral position and large si^e of the primary le- 
sion, and the location of a metastasis adjacent to the 
pituitary gland are features of unusual interest. 


CASE REPORT 

K. F., D 959-40, a 43-year-old white woman, was ad- 
mitted to the hospital because of weakness, loss of weight 
and pains in or about the rectum, the chest, the’ left leg, 
and the right hip and thigh regions. For 8 to 10 years she 
had not felt entirely well, had complained particularly of 
weakness, and had noticed a gradual darkening of her 
skin. Five months prior to admission, sharp, intermittent, 
knife-Uke pains were experienced in several locations, a), 
through the rectum, aggravated by defecation and asso- 
ciated with obstipation; b), through the chest, most 
marked on deep inspiration; and c), through the left leg, 
increased by weight bearing or walking. 

There was an amenorrhea of 4 months duration. No 
history of hypertension or of attacks of paroxysmal hyper- 
tension could be elicited. 

On admission, her status was that of an advanced 
malignant cachexia (fig. 1), in which the positive findings 
were extreme emaciation; the facies of pain; marked gingi- 
vitis and dental caries; darkening of the skin of the face, 
neck, and extremities with patchy areas of pigmentation 
over the trunk; a blood pressure of 114/80 mm. Hg; 
hard, bilaterally palpable submaxillary lymph nodes; 
tenderness over the lower ribs on both sides; some 
spasticity of the abdominal wall with a visible increased 
‘fullness’ in the right upper quadrant; a palpable, non- 
tender mass, contiguous with and apparently continuous 
with the liver, the lower border of which was felt five 
fingers below the costal margin; a firm, non-tender spleen 
extending one finger’s breadth below the left costa 
margin; tenderness to palpation and percussion over the 
right sciatic notch and the head of the left fibula; hyper- 
active superficial and deep-tendon reflexes; a Babinski re- 
flex present on both sides; and a negative pelvic examina- 
tion. 
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On laboratory examination, the unne was repeatedly 
negative The blood always showed a secondary anemia, 
a typical count revealing a hemoglobin of 66 per cent, 
an erythrocyte count of 3 7 million per cu mm , a leuco 
cyte count of 8,700 per cu mm , and a differential of poly 
morphonuclear neutrophiles 62, lymphocytes, 36, cosino 
philes I, and monocytes i per cent respectively The speed 
of sedimentation of the erythrocytes (Westergren method) 
was 10 mm in 15 minutes and 84 mm in i hour TTie 
icteric index was 4 9, theTakata Ara reaction was weakly 
positive The blood Wassermann reaction was negative 
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At autopsy,' on opening the abdomen, 500 cc of bloody 
pentoneal fluid were encountered The liver extended 
about four fingers below the umbilicus The aorta was 
negative except for a few atherosclerotic patches about 
the sinuses of Valsalva The visceral and parietal pleurae 
overlying both lungs were studded with yellowish grey 
sharply demarcated nodules, measuring from i to 20 mm 
m diameter and eroding and partly destroying several 
sections of ribs bilaterally There was a right lower 
broncho pneumonia The hver weighed 3 900 gm Over its 
surface and throughout its parenchyma, there were m 


PHEOCHROMOCYTOMA OF ADRENAL MEDULLA 



Fig la 


The basal metabohe rate was minus 22 per cent The 
blood phosphatase was 3 9 Bodansky units per 100 cc The 
total blood proteins were 5: 8 gm per cent, with albumin 
3 4, globulin 2 4, and fibrinogen 033 percent, respectively 
Other blood chemical constituents in milligrams per cait 
were total cholesterol, 148, esters, 102, dextrose, 84, 
non protein nitrogen 50, creatinine, 23, calcium, 93, 
inorganic phosphorus, 5 i , sodium, 292 3 , potassium, 31 4 
The electrocardiographic tracings were essentially normal 

Roentgenograms of the gastrointestinal tract revealed 
no abnormabties Intravenous and retrograde pyelography 
showed a displacement downward of the right kidney 
with rotation of the upper pole forward and considerable 
angulation at the uretero pelvic junction (fig a) Osteo 
clastic metastatic lesions were demonstrated in the fol 
lowmg bones The second left rib and eleventh and 
twelfth ribs bilaterally, the anteroinferior spine of the 
left ilium, the supra acetabular region of both sides, the 
upper third of the shaft, head, and neck of the right femur, 
the skull (fig 3}, particularly the frontal and parietal 
regions, the ninth dorsal and the first, third, and fourth 
lumbar vertebrae Penrenal air insufflation failed to visual 
lie satisfactorily the region of the right kidney or supra 
renal 

Her course in the hospital was progressively downhill 
to the time of death y months after admission, with cvi 
dence from tune to time of further metastases in the skin 
the brain, and various bones Her blood pressure vaned 
from 85 to 122 mm Hg systolic, and from 70 to 82 mm 
Hg diastolic throughout her last illness 


numerable yellowish grey nodules varying in diameter 
from I to 13 cm The spleen weighed 440 gm , but aside 
from congestion revealed no pathologic change The left 
kidney and adrenal together weighed 100 gm , and showed 
no grossly abnormal alterations There was a large, oval 
mass overlying the upper pole of the right kidney, which 
weighed 930 gm , and measured 15 cm in its longest 



* Performed by Dr Andrea Saccone whose cooperation we 
hereby acknowledge with thanks 


Fig ib 



336 


T. H. McGAVACK, J. W. BENJAMIN, F. D. SPEER AND S. KLOTZ 


Volume 2 


estimation of the estrogenic hormone in the urine, 
for which in a single study a high value was obtained. 
However, too few animals were used in the deter' 
mination to warrant a satisfactory deduction and un' 
fortunately, opportunity to repeat the bioassay with 
a larger number did not present itself. 

The true nature of the tumor was not suspected 
during life, as its large si2;e, its confinement to one 
adrenal, and the accompanying Addisonian syndrome 
are unusual features of malignant paraganglioma. 


their patient, but many other features of Addison’s 
disease were lacking. The patient had a pulmonary 
tuberculosis to which death was attributed. 

The present patient exhibited all of the features of 
Addison’s disease, including the excessive loss of 
salt from the body and a retention of potassium. As 
in the case of Riemer’s patient, no gross or micro- 
scopic alteration of cortical tissue could be observed. 
Moreover, serial sections of the pituitary gland re- 
vealed no abnormalities. The observed disturbances, 



Fig. 4a. Section of tumor (X 170). Note the tendency to a lobulated growth in which groups of large cells are separated by a 
fine, fibrovascular stroma. (H E stain). 

Fig. 4b. Section of tumor (X9J0). Note the marked variations in nuclear size and staining. Mitotic figures can be seen near 
the center of the field. (H 6? E stain). 

Fig. 4c. Section of tumor (X930). This section was treated with Giemsa's stain (Schmorl technique). The dark granules in the 
cytoplasm of the tumor cells reacted to this stain in a fashion similar to that seen in the cytoplasm of the medullary cells of the normal 
adrenal gland simultaneously mounted and stained with them. 


Syndrome of Addison’s Disease in Pheo- 
> chromocytoma of the Adrenal 

Two reported cases of benign pheochromocytoma 
of the adrenal were associated with features sugges- 
tive of Addison’s disease (13, 14). In Riemer’s patient 
(13) there was a cystic tumor of the right suprarenal 
medulla. The cortex was intact, and neither grossly 
nor microscopically could any disturbance of the 
right or left adrenal cortex be made out. There seems 
to be little doubt, however, that the patient died in 
adrenal insufficiency. LaignehLavastine and Auber- 
tin (14) mentioned a widespread melanoderma in 


usually looked upon as pathognomonic of insuffi' 
ciency of the'cortex of the adrenal, are in the present 
state of our knowledge unexplainable. This is the 
first patient with a malignant type of pheochromo- 
cytoma to present them. 

Disturbances of Adrenal Cortex Other Than 
Addison s Disease, Associated with Pa' 
raganglioma df the Medulla 

In one instance, a chromaffinoma appears to have 
produced androgenic effects without any morpho- 
logic alteration’s being detected in the adrenal cortex 
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(15) Neff's patient, a girl of 16 months, in addition 
to the paroxysmal hypertension, developed hirsutism, 
acne, and hypertrophy of the labia and clitoris, all of 
which receded a few weeks after the removal of a 96- 
gram tumor There was no gross or microscopic cvi' 
dence of involvement of the adrenal cortex These 
several cases m which paraganglioma has been asso* 
ciated with functional alterations in the adrenal cot' 
tex imply a closer relation than hitherto realized in 
the integration of the functions of these two portions 
of the gland 

Alterations in Other Endocrine Glands As 
soemted loith Pheochromocytoina 
of the Adrenal 

Other glandular disturbances seen in association 
with paragangliomata of the adrenal medulla have 
included a colloid adenoma of the thyroid gland (16), 
a papillary adenoma'caremoma of the thyroid without 
metastases (2), and diabetes mellitus (none reported 
since the 5 cases cited by Eisenberg and Wallcrstein 
(2) , symptoms of hyperthyroidism and hypertrichosis 
m a single patient, in whom, however, a diseased 
thyroid was not present (1*7), and a girl with hyper* 
trichosis and deficient mammary development with* 
out disease in other endocrine organs (18) 

Clinical Features of Malignant Pheochromo cytomata 
of the Adrenal Medulla 

From an analysis of ‘ - 
paraganglioma of the i 
features warrant comment 

a) Sex Three of the patients were males, 3 were 
females, and in the report of 2 cases the sex was not 
given 

b) Age In the 6 instances in which ages were 
mentioned, they were 30, 34, 43, 47, 51, and 68 years, 
respectively, with an average age at the time of first 
observation of 45 5 years 

c) Size and location of tumor In but 3 of the 8 cases 
IS the size of the tumor mentioned One of these was 
5 cm in diameter, the second, cm and the 
third, the case herein described, a nearly spherical 
mass 15 cm in its greatest diameter It is interesting 
to note that while gangliomata of histologically be* 
nign type have been known to reach a size of 12 5 cm 
m diameter (ig), no malignant paraganglioma of more 
than 5 cm in diameter has been previously described 

The paraganglioma was bilaterally situated in 5 
of the 8 patients, it was confined to the right side in i, 
and to the left side in 2 

d) Symptoms and signs Symptoms suggestive of a 
malignant growth were noted as much as a year 
prior to coming under observation (20) In one in- 
stance, weakness and increasing pigmentation of the 
skin were of from 8 to 10 years' standing (present 


case) All of the patients, sooner or later, developed 
marked loss of weight with cachexia Pam was uni* 
versally present in every case and was referable either 
to the primary tumor or to its metastases Epigastric 
distress due to encroachment of the primary tumor 
was mentioned m Cohn’s case (quoted by Geschickter 
5), and was noted m our own Pams were reported m 
the region of metastases in all of the cases m which 
clinical history was available 

In Geschickter's patient (5), constipation and night 
sweats were prominent symptoms One patient had a 
persistent cough and coarse rales over the bases and 
left upper lobe of the lungs consequent upon metas* 
tases to that organ. 

Blood pressure is mentioned m 3 patients In none 
of them was there hypertension, and in King's (20) 
and our patient actual hypotension existed In no 
instance was there any intimation that bouts of 
paroxysmal hypertension existed or had existed at any 
period of the patient's life Inasmuch as such attacks 
are looked upon as pathognomonic of paraganglioma, 
It seems important to emphasize not only their com* 
pletc absence m the malignant forms, but also their 
failure to occur m slightly less than 50 per cent of the 
benign cases (2). 

A palpable mass was found on the right side m two 
patients (presentcaseand2),and on the left m one (5) 
Widespread metastases were visible and palpable 
m the skin m two instances (20 and present case) 

e) Metastases The regional lymph nodes were in* 
volved in all patients, and were the only pome of 
metastasis noted m one (Cohn's case cited by 
Geschickter 5) Lymph nodes of the thoracic cavity 
were invaded m 5 instances, and involvement of the 
lymph nodes m the region of other metastases has 
been variously recorded The liver was enlarged and 
the seat of secondary growth in at least 4 of the 8 
patients (2, 20, 21, present case) Widespread metas* 
tases to bony structures have been observed (2, 20) 
The vertebrae, the ribs, the pelvis, the cranium, and 
the femora have been involved with a frequency 
somewhat in the order named Three patients ex* 
hibited widespread metastases to the lung (2, 20, 
present case) The pleurae (22, present case) and the 
skin (20, present case) were the seat of secondary 
malignancy m two instances each Among other loca* 
tions of metastatic invasion, the intestines (2) and the 
kidney (5) have been mentioned 

SUMXLARY 

1 The eighth reported case of malignant para* 
ganglioma of the adrenal medulla with widespread 
metastases is described 

2 The absence of bouts of paroxysmal hyperten* 
Sion m patients with the malignant form of para* 
ganglioma is emphasized 
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3. The right adrenal medulla was the only endo- 
crine structure to show gross or microscopic changes 
of a pathologic nature. 

4. Unusual features observed in the present in' 
stance of paraganglioma of the adrenal medulla in- 
cluded an Addisonian-like syndrome in the presence 
of histologically normal pituitary and adrenal cortical 
tissues; the strictly unilateral adrenal involvement; 
and the large si2,e of the primary tumor. 

5. The major features of malignant pheochromo 
cytomata of the adrenal are summarised. 
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T he typical signs and symptoms of Addison's 
disease rarely become manifest until extensive 
damage has been done to the adrenal cortex It 
IS not the well defined adrenal cortical failure that 
tests the diagnostic acumen of the physician, but the 
borderline case A procedure to discern early hypo^ 
adrema would be of inestimable value At present 
there are a few procedures which have been advocated 
as an aid for the early diagnosis of hypoadrenia 
Wilder (i) desenbed a diagnostic test for the detcrmi' 
nation of adrenal cortical failure which is based on the 
concentration of the urinary chloride after the intake 
of sodium, potassium and water has been controlled 
for a period of j days However, its value in early 
cases of hypoadrenia is questionable, since it must be 
done in a hospital and it frequently makes a patient 
who has Addison s disease severely ill The findings 
furthermore are often indecisive in the indefinite 
case Robinson, Power and Kepler (a) described two 
new procedures to aid in the recognition of Addison s 
disease These tests are based on the facts that a), m 
most cases of Addison's disease, the kidneys con* 
tjnue to secrete fairly concentrated urine even after 
water has been ingested, b), patients suffering from 
Addison's disease tend to excrete excessive amounts 
of sodium chloride but retain urea The authors ex 
plain that these procedures arc particularly useful in 
eliminating insufficiency of the adrenal cortex as the 
cause of fatigue states They do not advocate these 
procedures as a means of proving the function of the 
adrenal cortex to he normal Thome (3) suggests that 
a good diagnostic method is the therapeutic test 
This paper will devote itself to a discussion of the 
potassium tolerance test, which was devised by 
Zwemer {4) m 1936 to determine mild adrenal cortical 
insufficiency 

The adrenal cortex is affected in numerous diseases 
and conditions (y) Severe bums, food poisoning and 
a variety of acute infections, according to Aschoff, 
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Goldsichcr and Dietrich, will cause hyperemia, 
edema and focal necrosis m the adrenal cortex Diph^ 
thena and scarletma cause marked injury to the 
cortex but not to the medulla Following severe 
trauma and secondary shock the adrenal cortex be- 
comes rapidly depleted of lipoid, and cellular necrosis 
appears In all of these injuries and diseases the plasma 
potassium is high 

Zwemer and Truszkowski believe that the symp- 
toms of adrenal cortical insufficiency are in many 
respects identical with potassium poisoning and that 
a disordered potassium metabolism is the primary de- 
fect of adrenal cortical insufficiency It is possible to 
postulate that the adrenal cortex is affected by many 
more conditions than is at present k*nown, so that a 
positive potassium tolerance curve may be obtained 
in diverse conditions 

In experimental adrenal insufficiency in animals 
there is an increased susceptibility to exogenous po 
tassium (6) The plasma potassium of normal animals 
IS not affected by the ingestion of potassium In 
adrenal insufficiency in human beings there is a rapid 
and very considerable rise m the plasma potassium 
after the ingestion of 10 mg of potassium per pound 
of body weight (7) The test is performed as follows 
From a fasting patient, capillary or arterial blood is 
taken and a potassium dnnk having the equivalent of 
10 mg of potassium per pound body weight is given 
Blood IS then taken at the end of 30, 60 and 120 
minutes and the potassium of the plasma is deter- 
mined The resultant curve in a normal individual 
will be fiat or show no more than a 10 per cent rise 
Zwemer (8) found the greatest value of this test m 
cases of asthenia and hypotension Patients with 
these symptoms having a positive potassium tolerance 
curve, treated with adrenal cortical extract, had a 
complete alleviation of their symptoms Patients with 
a normal potassium tolerance curve, with the same 
symptomatology, had no relief with adrenal cortical 
extract 

Recently, Green, Levine and Johnston (9) reported 
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the value of determining the potassium tolerance 
curve. They came to the conclusion that the test was 
not diagnostic since they found abnormal curves m 
cases of bromism, neurasthenia and nephritis, while 
in two cases of Addison’s disease the curve was 
normal. They mention, however, that their technique 
was different from Zwemer’s. Zwemer specihcally 
states that the blood must be arterial, since the potas' 
Slum content of venous blood varies because potas- 
sium IS an intracellular substance and so will vary in 
the venous blood. 

We have performed 43, tests following Zwemer’s 
technique on 42. patients (as shown in the accompany- 
ing table), and have obtained la abnormal curves. 


Table i. Potassium tolerance in various types op patients 


Diagnosis 

Number 
' of j 

Potassium Tolerance 

1 Curve 


t Cases j 

^ Normal j 

' Abnormal 

Hirsutism 

16 

15 

I 

Allergy 

1 ^ 

5 

I 

Menopause 

J 

3 


Pituitary adenoma 

3 

1 I 

2 

Basophilism 

1 2 


1 2 

Addison's disease 

2 


1 3 

Nephritis 

a 

a 


Asthenia 

1 a 


1 2 

Obesity 

I 

I 

j 

Hypertension 

1 

1 


Male climacteric 

I ’ 

1 

1 

Metrorrhagia 

1 

I 1 


Adrenal cortical carcinoma 

I 1 

I 1 

I 


CASE REPORTS 

Case I, LF. A 44-year-old white male was admitted to 
the hospital on 4/20/40 with symptoms of weakness and 
dizamess of 7 months duration. In igjS he had been 
treated for bilateral pulmonary tuberculosis with a right 
phrenic crush. On admission physical examination re- 
vealed a thin brownish-looking male complaining of weak- 
ness, tiredness and dizainess There was brown pigmenta- 
tion over the entire body. Blood pressure was 88/65 mm. 
Hg. The electrocardiogram and intravenous pyelogram 
were normal The basal metabolic rate was -^2, the blood 
urea 9.8, uric acid 6 3, cholesterol 366 mg. %, and the so- 
dium was 314 mg ; this latter dropped to 297. A roent- 
genogram of the lungs showed the presence of a product- 
ive type of apical tuberculosis without cavitation. The 
diagnosis was Addison’s disease and he was given a high 
salt and low potassium diet with striking subjective im- 
provement. 

Case 2, CS. A 40'year'old white female was admitted 
to the hospital on 1/27/40 with complaints of progressive 
weakness and skin pigmentation for the past two years. 
She had marked emotional labihty. Physical examination 
revealed no gross pathology. The blood pressure was 
98/68 mgm. Hg and the sodium was 292 and 295 mg. on 
two different occasions. No treatment was given. 


Potassium Tolerance, mg % 


Case 

I 

Case 2 


Fasting 

21.3 

Fasting 

18.2 

4 hr. 

26.5 

Hr. 

21.0 

I hr. 

30.3 

I hr. 

22 2 

2 hr. 

32 4 

2 hr. 

22.2 


These two cases of Addison’s disease showed posi- 
tive potassium tolerance curves as was expected. 

Case 3, RJ. A 36-year-old white female entered the 
Endocrine Clinic with complaints of weakness, tiredness 
and dizziness. Physical examination revealed no gross 
abnormalities. The blood pressure was 100/60 mm. Hg 
and there were a few pigmented spots on the buccal 
mucosa and face. She was put on a high salt diet with re- 
markable rehef of her complaints. The blood pressure rose 
to 120/74 nam. Hg. Cessation of salt administration was 
followed by recurrence. 

Case 4, M.G., a white adult female entered the Endo- 
crine Chnic with complaints of amenorrhea, backache, 
headache, tiredness and drowsiness Physical examination 
revealed a small adenoma of the thyroid and some yellow- 
ish areas of pigmentation on the face. Blood pressure was 
114/70 mm. Hg, and sodium 306 mg. She was put on a 
high salt diet with excellent improvement in her general 
well-being. 

Potassium Tolerance, mg % 

Case 3 Case 4 


Fasting 

16. S 

Fasting 

22 0 

2 hr. 

22 0 

2 hr. 

22 9 

I hr. 

22.2 

I hr. 


2 hr. 

22 2 

2 hr. 

25.0 


These are two cases of asthenia that are probably 
early cases of hypoadrenia. They both felt very much 
better when put on a high salt diet. 

Case 5, G.F., a 53-year-old white female was admitted 
to the Endocrine Clinic because of acromegalic facies Her 
appearance had changed completely in the past 3 years 
At present she was complaining of headaches, weakness 
and tiredness. Physical examination revealed an obese 
woman without demonstrable pathology. Roentgeno- 
grams of the sella turcica showed a broadened sella with 
loss of density in the bony markings of the floor; the pos- 
terior clinoid processes were thin. A hyperostosis frontalis 
was present. The basal metabolic rate was -f 4, cholesterol 
305, calcium II, phosphorus 3.8 mg. %. The blood sugar 
leads in a glucose tolerance test were 83, 162, 120, 108 
mg. % after o, i and iK hours respectively. The 
visual fields showed concentric narrowing. She received 
roentgen-ray therapy to the pituitary with improvement 
n her headaches though she still complained of tiredness 
and weakness. 

Case 6, L W., a 49-year-old white female entered the 
Endocrine Chnic complaining of headaches, dizziness and 
attacks of weakness In 1935 roentgenograms showed en- 
largement of the sella turcica with erosion of the dorsum 
sellae. She received at that time 4,240 r of roentgen ther- 
apy. In April, 1939, the skull showed no change, m 
March, 1940 she entered the Endocrine Clinic with the 
above complaints. Roentgenograms showed further en- 
largement of the sella. 2,560 r roentgen therapy was given. 
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The visual fields were normal There was slight hirsutism 
of the arms which was 6rst noticed 7 years ago Blood pres' 
sure was 150/110 mm Hg The BMR was +11 and 
sodium 324 mg % 

Potassium Tolerance, mg % 

Case y Case 6 


Fasting 

17 1 

Fasting 

'7 4 

2 hr 

18 2 

1 hr 

16 6 

ihr 

20 4 

X hr 

ig 4 

2 hr 

19 5 

1 hr 

19 5 


These two cases of pituitary adenoma were prob- 
ably in a period of relative pituitary failure so that 
we can postulate a depression in the production of the 
adrenotropic factor causing a secondary adrenal corti- 
cal insufficiency 


Case 7, M M A 46'year'old white male entered the 
Endoenne Clinic on Oct 10, 1940, with the complaint of 
generalized weakness Past history was negative except for 
attacks of gonorrhea m 1919 and 1923 In April of 1940 he 
had an attack of angina pcctons which was not severe and 
he continued to work However, because of weakness he 
stopped working He was in the Veterans’ Hospital for 4 
weeks On admission he complained of generalized weak- 
ness, impotency and loss of libido His appetite was good 
and he had gamed ao pounds m the past year Physical 
examination revealed a well developed plethoric male 
His heart was enlarged to the left and right with no mur- 
murs His weight was 222 pounds, height mches, 
span 6 Syi inches, lower measurement 35, and the blood 
pressure was 190/iao mm Hg Cardiogram showed myo- 
cardial involvement The BMR was -f i, the bl<^ 
sugar levels in a glucose tolerance test were 121, 193, 266, 
157 nig % 0, I and hours, respectively with a 

spilling of sugar after i and 2 hours Calcium was 9 9 and 
phosphorus, 3 5 mg % Test of the urine for prolan and 
cstrin were negative Roentgenograms of the skull showed 
a densely calcified pineal He did not return for treatment 
Case 8, S P A 25 year old white female entered the 
Endocrine Clinic on 11/22/40 with a chief complaint of 
obesity which had failed to decrease with diet Seven 
months ago the menses became delayed, occipital head 
aches started and hair on the face started to grow Phy 
sical examination revealed an obese female with stnae 
over the abdomen and near the axillae Heart and lung 
findings were negative Fingers were short Blood pressure 
was 160/120 mm Hg Weight was 284 pounds, height 66 
mches, span 68 mches, and lower measurement was 33/^ 
mches The eye grounds and visual fields were normal 
Roentgenograms of the sella and intravenous pyelogram 
were normal Urine analyses showed that prolan was pre- 
sent and estnn to the amount of 4 r u BMR was -f 7, 
cholesterol 368 mg %, sodium 322 mg and blood sugar 
values m a glucose tolerance test were 94, 131, 158, 124 
mg % at o, H, 1 and I K hours, respectively She was 
Eiven estradiol benzoate, 2,000 r u twice weekly 


Fasting 

1 hr 
X hr 

2 hr 


Potassium Tolerance, mg % 


Case 7 Case 8 

19 8 Fasting 20 o 

i hr 22 9 

24 2 ihr 22 9 

20 o 2 hr 24 2 


In these two cases of basophilism there is no evi- 
dence of any adrenal cortical insufficiency 

Case p, M H A 44 year old white male diabetic en- 
tered the Endocrine Clinic on 10/21/40 because of im 
potency of 8 months duration, weakness and tiredness 
Physical examination revealed a slender hirsute individual 
with well developed genitalia and brown pigmented areas 
on the face Blood pressure was 135/40 mm Hg, height, 
67 mehes, weight, 143 pounds, span, 67 inches, the B M 
R , +4 Skull roentgenograms were normal He received 
thyroid medication without improvement, then placebos 
and salt He stated that he felt considerably better He 
was then given methyl testosterone, 30 mg daily with no 
improvement 

Case 9 K Tolerance mg % 

Fasting 20 0 

1 hr 23 2 

ihr 23 5 

2 hr 23 0 

Here again there is no definite evidence of any 
adrenal cortical insufficiency although the good re- 
sponse to salt therapy is indicative of adrenal cortical 
involvement 

Case 10, B K A 26 ycar-oId white female was admitted 
to the hospital on 10/2/40 with complaints of hirsutism, 
amenorrhea and pain in the right costovertebral region for 
3 years On Dec 21, 1938, she had been operated on and 
an adrenal carcinoma had been removed On admission an 
intravenous pyelogram showed an extrmsic deformity at 
the superior angle of the right kidney Roentgenograms of 
the lungs showed metastatic infiltration On October 14 
the blood pressure was 170/112 mm Hg On October 20 
the patient suddenly went into collapse simulating an Ad 
disonian cnsis The blood pressure at this time was 72/50 
mm Hg The patient died Nov 1,1940 

Case 10, K Tolerance, mg % 

A B 

Fasting 20 o 19 o 

i hr 19 2 19 9 

t hr 20 o 22 2 

Here we find a patient with an adrenal cortical 
carcinoma had a norma) potassium tolerance curve, 
but as soon as an adrenal failure set in, the tolerance 
curve became abnormal 

Case 1 1, M Z A 12 year old white boy suffering from 
asthma and allergic rhinitis who had been treated unsuc- 
cessfully in the Allergy Clmic entered the Endoenne 
Clmic The BMR was —18 and he was given thyroid, 
o 5 gram daily and felt better for a time but attacks of 
asthma started again He was then given desoxycorticos 
terone' with improvement Treatment was voluntarily 
stopped and asthmatic attacks recurred No improvement 
was noted when treatment was repeated 

Case II, K Tolerance, mg % 


Fasting 

18 2 

§ hr 

19 3 

1 hr 

20 5 

2 hr 

22 9 
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There is no direct evidence that the adrenal cortex 
IS involved m the allergic states. However, when 
histamine or anaphylactic shock is induced in animals 
the adrenal cortex shows necrosis and loss of hpoid m 
the cells. The tissues of adrenalectomizied animals are 
also high in histamine content. So if we assume, as 
has been suggested, that the allergic state is due to a 
liberation of histamine, it is possible that a diminished 
cortical activity is present. 

Case 12, F.K. A ai-year-old white girl entered the 
Endocrine Clinic on 9/2,1/40 with the complamts of hir-' 
sutism and weakness. Menses began at years, were 
irregular and lasted 4 to 5 days. Physical examination re- 
vealed a tall, thin, angular female with facial hirsutism 
and acne. Blood pressure was 120/68 mm. Hg, height 
68 in., weight 120 lb , span 66 in , and lower measure- 
ment 37 in. The clitoris was slightly enlarged and there 
was a male escutcheon. The uterus was small. Epiphyseal 
union was normal The B M R was — 10, cholesterol 229 
%i prolan negative, estrin 2 r.u. Blood sugar values 
in a glucose tolerance test were 81, 168, 108, and 73 mg. % 
after o, 1 and hours, respectively. Intravenous 
pyelogram was normal. She was given desoxycorticoster- 
one with no improvement. 

Case 12, K Tolerance, mg % 


Fasting 

16 6 

hht. 

aa.a 

I hr. 

18.2 

2 hr. 

16.6 


In this case, as has been suggested, we can assume 
an overactivity of the androgenic function of the 
adrenal. The gland presumably functions patho- 


logically and an excess of androgenic substance is 
liberated causing secondary masculine changes or 
there is a conversion of the normal hormone to an 
abnormal one which assumes mascuhnitmg activity 
at the expense of the salt-regulating activity. 

CONCLUSIONS 

We have noted that the potassium tolerance test 
gives a specific response m Addison’s disease and m 
other conditions in which there is a possible adrenal 
cortical insufficiency. At present we do not believe 
this test to be too specific and it might be simpler to 
use salt as a therapeutic test. The only advantage of 
the potassium tolerance test is in its objectivity. 

We hope m the near future to report on a large 
series of cases of asthenia, since we believe that this 
test is of definite value in this type of ailment. 
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^NY DEFINITION of pemphigus Has heretofore 
/ xV included in its formulation three principal 
characteristics It has been described as an 
acute or chronic inflammatory disease of the skin, 
of unknown etiology, that often terminates fatally 
In the light of recent investigation, this formulation 
requires revision Although the full etiology of 
pemphigus remains undetermined, important con' 
tributory factors in the form of adrenal involvement 
have been demonstrated Secondly, while the cutanc' 
ous manifestations still remain outstanding, funda' 
mental alterations in salt and water metabolism have 
been demonstrated Lastly, treatment aimed at the 
metabolic disturbances has produced remissions and 
cures of the manifestations of pemphigus 

Talbott (i, 2) and his co workers investigated 
intensively a group of 24 cases of pemphigus from the 
metabolic point of view. Of these 24 cases, 10 were 
acute pemphigus and manifested the most outstand' 
ing and consistent changes m salt and water metabo' 
lism These changes were u), An invariable lowering 
of the serum sodium chloride, the deviation from iht 
normal being associated with the mass of skin in' 
volved and the severity of the clinical condition b), 
Lowering of the serum protein with reversal of the 
albumin globulm ratio c). Increase in the plasma voL 
ume and total interstitial fluid The results of kidney 
function studies were negative, indicating that these 
metabohe disturbances occurred in the absence of 
tubular or glomerular damage 

Since all of the serum changes observed, except for 
the serum protein variations, can be found in adrenal 
insufficiency, treatment was aimed at rectifying this 
deflciency The 10 cases of acute pemphigus were 
divided into two groups of 5 each The control group 
received at one time or another, almost every form 
of therapy, ranging from whole blood transfusions 
to parenteral liver, sulfanilamide, yeast and cod liver 
oil, from salyrgan and ammonium chloride to Fowler's 
solution, ascorbic acid and thiamin chloride All 5 
of these patients died 
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The other 5 cases were treated with adrenal cortex 
extract and sodium chloride In this group, two cases 
developed remissions which have lasted in one for 
3 5 years and m the other for 3 years In the other 
three cases, remissions were also induced However, 
relapses followed cessation of therapy, and resump' 
tion of therapy after one or more relapses eventually 
was ineffective. 

Finally, postmortem examination of 3 of the pa' 
tients with acute pemphigus revealed, m 2 of the 3, 
gr(»s adrenal damage 

Whatever the underlying causes may be, there can 
be little doubt that the alterations m salt and water 
metabolism in this disease, play a fundamental role. 
Any treatment aimed at returning these fluid and 
salt changes to normal, if successful, should play an 
important part in ultimate complete recovery 

In the following clinical case report' we wish to de' 
senbe a case of acute pemphigus treated with these 
pnnciples in mind 

CASE REPORT 

G B , a 6i'year old male, an operator atdresses, was ad' 
mitted to the Bronx Hospital Dec 9, 1940 with complaints 
of itching and a rash of 2 weeks' duration His family his- 
tory and past history were essentially negative His pres' 
ent illness began two weeks pnor to admission with 
itehing and rash of the upper back As a result of itching 
and constant scratching, the rash spread, soon involvmg 
the entire body The patient gave no history of taking 
any medication except allophen, which laxative he had 
been tabng nightly for the previous 2 to 3 years 

On admission, the patient was found acutely ill, in 
anguish as a result of itching and funous scratching The 
positive physical findings were a), a coarse tremor of the 
right hand and forearm of one year’s duration , b), erythm' 
atous, cczematoid skin eruption with patches all over 
the body except for the head There were numerous bub 
lae on the inflammatory areas The bullae were tense and 
contained clear fluid There were no oral lesions The tern' 
peratum was 101® F, hemoglobin 94 per cent, red blood 
cells 4,800,000, white blood cells 11,600 with 85 per cent 

* We arc grateful to Dr Samuel Feldman for permission to 
investigate and treat this patient. 
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polymorphonuclear leucocytes. Blood Wassermann reac' 
tion was negative. The values for blood sugar, blood urea 
and blood creatinine were essentially normal. 

The first differential diagnosis lay between a bullous 
erythema multiforme, possibly on the basis of the drug 
allophen, and pemphigus. 

The patient was immediately started on potassium pet' 
manganate baths, colonic irrigations, low protein diet, 
salol and icthyol and calamine lotion. The itching con' 
tinued and many new bullae appeared on the body. Ten 
days after admission the inflammatory condition of the 
skin had partially subsided and many new bullae were ap' 
pearing on a nonunflammatory base. The diagnosis of 
pemphigus appeared definitely justifiable at this time. The 
patient was, therefore, given i gram of sulfathiatole every 
6 hours. Six days later, because the sulfathiazole concen' 
tration was only 2, mg. per cent and there had been no 
change in the patient’s condition, the dosage was increased 
to I gram every 4 hours. The temperature continued to 
fluctuate between 99 and 101° F. Ten days after starting 
the sulfathiazole therapy, the patient’s condition appeared 
worse, and there were many new bullae. 

Sulfathiazole was, therefore, discontinued and the pa' 
tient was given intravenous .g per cent calcium gluconate 
and sodium arsenate solution. His condition remained un' 
changed, however. Therefore, after a weeks of therapy 
the arsenate and calcium gluconate were discontinued and 
only Balsam of Peru and zinc oxide were used locally on 
the body and legs. 

Examination of the fluid of the bullae at this time 
showed a sodium chloride content of 528 mg. per cent. Be' 
cause of the apparent disturbance of the fluid and salt 
metabolism, the patient was given at this point, 9 weeks 
after the onset of his illness, desoxycorticosterone ace' 
tate.- Five mg. of desoxycorticosterone acetate were given 
3 times daily for 3 weeks and then the drug was reduced 
to 5 mg. daily. Within a week after starting this therapy 
the patient began to show a slow but steady improvement 
and at the time when the dosage was decreased there was 
marked improvement, all scratching and itching having 
ceased and only occasional rare new bullae appearing. 
After 5 weeks of treatment, no new bullae appeared at all. 
During this period of desoxycorticosterone acetate thet' 
apy, the blood pressure was maintained between 100/60 
and 110/70 mm. Hg. Several furuncles and carbuncles had 
appeared earher and these were treated with shortwave 
diathermy. Seven weeks after beginning the desoxycor' 
ticosterone acetate therapy, the patient was discharged in 
good condition. 

He was seen in the Endocrine Chnic 6 weeks later, at 
which time his condition was good, no new bullae having 
appeared. His blood pressure was 160/85 mm. Hg. Five 
weeks later, a total of 11 weeks following cessation of 
therapy, occasional small blebs began to appear on his 
arms. He was, therefore, given 5 mg. of desoxycortico- 
sterone acetate 3 times weekly and within a weeks there 
were no more blebs. Treatment was continued for another 
2 weeks and was then discontinued. 

^ The desoxycorticosterone acetate (Cortate) was supplied 
through the courtesy of Dr. Max Gilbert of the Schering Corpora' 
tion, Bloomfield. N. T. 


Ten days later blisters began to appear once more on the 
upper and lower ‘extremities. The patient was observed 
without therapy for 10 weeks. During this period 2 to 3 
fresh blebs continued to appear daily. Systolic pressure 
was maintained between 155 and 160 mm. Hg. 

At the end of this period of observation the patient was 
given once again desoxycorticosterone acetate, receiving 
5 mg. twice weekly. After the first 10 days no more blebs 
appeared. A total of six injections were given and the 
desoxycorticosterone acetate was then discontinued. In 
the period of 5 months since the final cessation of treat' 
ment, there have been no new blebs. Blood pressure is 
170/100 mm. Hg. Examination of the skin of the abdomen 
shows numerous small brown pigment spots at the site of 
the former blebs. 

DISCUSSION AND CONCLUSION 

The impressive response of this patient to adrenal 
hormone therapy is additional support of the work of 
Talbott (i). One important difference should be 
noted. Talbott observed that relapses proved progres- 
sively resistant to therapy until death intervened. In 
our case relapses were mild and were controllable 
within 10 days by the resumption of adrenal cortex 
hormone in small doses. Whether this depends on the 
use of desoxycorticosterone acetate instead of the 
adrenal cortex extract, needs further investigation. 

It is apparent that the development and mainte- 
nance of a state of altered permeability and deranged 
salt and water metabolism plays an important r6le in 
the clinical course of pemphigus. Winter and Hart- 
man (3) have demonstrated a water shift in the mus- 
cles of the adrenalectomized animal. Talbott (1) et 
al. (2) have found alterations in salt and water ' 
metabolism in 10 cases of acute pemphigus, similar to 
the alterations observed in adrenal insufficiency. 
With these findings in mind, it would appear consist- 
ent and logical to undertake the treatment of the 
manifestations of pemphigus as the manifestations of 
an adrenal insufficiency. It would appear to be desir- 
able to use the extract of the whole adrenal cortex 
for this purpose. However, in our case, desoxycorti- 
costerone acetate was used because therapy was 
aimed directly at the alteration in salt and water 
metabolism and, therefore, the most potent available 
fraction for the purpose was used. 

1166 Grand Concourse 
J^ew Tor\ City 
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TO THE EDITORS 


Inhibition of Lactation 

II. Oral Use of Methyl Testosterone 


I N A PREVIOUS COMMUNICATION^ WC fCpOItcd OH thc 

percutaneous use of the male sex hormone, for the 
inhibition of lactation Wc found that it was effective 
in 68 per cent of our cases resulting m a) a diminution m 
the degree of lactation, b) m the lack of breast engorge 
mentandc) m the absence of pain The method of admm 
istration however was bothersome to the nursing staff* 
With the advent of methyl testosterone wc wished to 
determine whether equally good results could not be ob 
tamed by its oral administration 
Twenty five cases from the obstetric service of the 
Bronx Hospital were therefore treated with tablets of the 
male sex hormone Each tablet contained lo mg of methyl 
testosterone and was administered beginning 40 hours 
after debvery according to the method of Duffy and Cor 
saro* The patients were given three 10 mg tablets 3 
times a day for 3 days, a total of 0,70 mg of methyl testo 
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stcrone * Of importance was this fact, that methyl testo 
steronc was given at the beginning of lactation, that is on 
the second day after delivery 

There was complete inhibition of lactation m 23 of the 
ay cases (91%) Two patients did not respond to the 
above amount and showed no response to additional thet 
apy Tight breast binders, catharsis and rigid limitation 
of fluids were purposely omitted and were found not to be 
required 

SUMMARY 

Methyl testosterone, orally, can be substituted for 
testosterone propionate, parentcrally or percutaneously, 
for the inhibition of lactation m the post partum patient 

J Irving Kushner, M D 

Obstetric Service 0/ the Brorw Hospital 
J^etv Yor^, ?lew 'Yor\ 


• The methyl testosterone (Neo Hombreol M) used in all 
cases m this paper was supplied through the kindness of Dr 
M C James of Roche Organon Inc Nutley New Jersey 
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Anonymous. 

Antihormones. Lancet 24a: 203. 1942. 

This review points out that if animals are given re- 
peated injections of certain hormones, especially A P 
extracts, they become insensitive to the physiological ac- 
tion of the hormones. Collip and Anderson (1934) demon- 
strated that the refractory state depends upon inhibitory 
substances in the serum which they called antihormones. 
Since then investigators have asked whether antihormones 
are antibodies in an immunological sense or whether they 
are antagonistic hormones. Evidence has been presented 
(9 investigations cited) to support each view but the 
stronger evidence is in favor of the conclusion that anti- 
hormones are true antibodies. The controversy will not 
be settled until there is a visible in vitro reaction of the 
antihormone with the hormone (antigen) which has stimu- 
lated its formation. — J. B. Paton (courtesy Biol. Abstracts). 

Bachman, C. 

The normal excretion of estrogen and pregnanediol pre- 
ceding normal parturition. Am. J. Obst. & Cynec. 42: 
599 . 1941- 

Urinary estrogen and pregnanediol excretion was stud- 
ied frequently during latter part of pregnancies of 6 
women. These data did not permit a prediction of the 
date of labor. — E.C.H. 

CoRNBLEET, T., AND B. BaRNES. 

Androgen and the xanthomatoses. Arch. Dermat. fip 
Syph. 44: 248. 1941. 

Seven subjects with a variety of lipoidoses excreted 
normal quantities of urinary 17-ketO'Steroids as measured 
by a modification of the method of Dingemanse. — I. C . 
Winter (courtesy Biol. Abstracts). 

Fluhmann, C. F., and K. M. Murphy. 

Endocrine factors in secondary amenorrhea. Am. J. 
Obst. & Gynec. 42: 565. 1941. 

Clinical correlational studies of 73 women, aged 15 to 
38 years, with secondary amenorrhea are reported. 
Forty-four per cent of 66 patients had B.M.R.’s ranging 
from —10% to —27%. Blood estrogens were studied in 
52 patients; negative results were obtained in only 2 
patients; cyclic increases were encountered in 46 patients. 
Excessive blood gonadotropins were found in 20% of 34 
women. — E.C.H. 


Gray, L. A. 

Clinical evaluation of equine gonadotropin. Am. J. Obst. 

Gynec. 43 : 387. 1942. 

Results of equine gonadotropin therapy of 83 patients 
are reported : of 16 patients with amenorrhea or infrequent 
bleeding treated, 12 experienced episodes of bleeding dur- 
ing therapy, which, in 6 patients, were associated with 
varying secretory responses of the endometriums; of 27 
patients with prolonged and/or excessive bleeding from 
estrogenic endometriums treated, 5 patients experienced 
varying degrees of secretory alteration in their endome- 
triums and II patients noted some improvement in bleed- 
ing; of 30 patients with dysmenorrhea treated, 21 were 
judged to have been improved; of lo men with decreased 
seminal values treated, 5 were judged improved. — E.C.H. 

Greene, R. R. 

Reactions to estrogens. Am. J. Obst. & Gynec. 42; 

858. 1941. 

Thirty-nine menopausal patients, 37 of whom had been 
treated previously with diethylstilbestrol propionate, 
were treated with estradiol carbethoxylate. The incidence 
of undesired and untoward responses was essentially the 
same from each medication. — E.C.H. 

Hollenbeck, Z. J. R., and P. J. Reel. 

The use of stilbestrol in the management of the meno- 
pause. Am. J. Obst. & Cynec. 43: 331. 1942. 

1 19 patients were treated. Dosages ranged from 0.05 
mg. to 2 mg. daily for oral use and from o.i mg. to 15 mg. 
per week for parenteral use. Postmenopausal bleeding oc- 
curred in 2 instances and nausea in 23 patients. — E.C.H. 

Ivy, a. C. 

Internal secretions of the gastrointestinal tract. J. Am. 

Med. Assoc. 117: 1013. 1941. 

The endocrine secretions discussed are gastrin, secretin, 
cholecystokinin, enterogastrone, enterocrinin, vilhnkinin, 
and duodenin. The evidence for these possible secretions 
is reviewed. — C.P. 

Kunstadter, R. H. 

Adiposogenital dystrophy. J. Am. Med. Assoc, n?- 

1947. 1941. 

The author emphasizes that not all obese children out 
grow their fatness, and not all children with hypogenita 
ism improve spontaneously. The history, physical exam- 
ination, and laboratory tests must be evaluated properly 
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before instituting endocrine therapy The objective ther 
apeutic response to thyroid may be necessary to cstabhsh 
a diagnosis, although congenital absence or disease of cer^ 
tain elements of the anterior pituitary may nullify the 
effect of thyroid even in a hypothyroid child Treatment 
of all forms of childhood hypothyroidism should be early, 
adequate, and persistent — C P 

Lass, P M 

The inhibition of lactation during the puerperium by 
, methyl testosterone Am J Obst Gynec 43 86 

1942 

Twenty five patients were treated The usual regime 
of therapy embraced the oral administration of 30 of 
methyl testosterone every 3 hours for y doses, treatment 
beginning 36 hours after delivery, subsequently 10 mg 
were given every 3 hours for an additional 5 doses It is 
reported that this treatment was effective in drying up 
breasts — E C H 

Novak, E 

Gynecologic problems of adolescence J Am Med 

Assoc 117 19JO 19 p 

The problems discussed are abnormal height, dys 
menorrhea, amenorrhea, functional bleeding obesity, hir 
sutism, and breast abnormahties — C P 

Paine, A K 

Pathology of the embryo and abortion Aw J Obst ^ 

Gynec 43 245, 1942 

This deals m general with the causes and treatment of 
abortion — E C H 

Ripley H S,andG N Papanicolaou 

The menstrual cycle with vaginal smear studies in 

schizophrenia depression and elation Am / Psyc/iwt 

98 567 1942 

Observations were made on 817 menstrual bleedings of 
221 patients suffering from schizophrenic and affective dis 
orders A more detailed study has been made m 31 cases 
by an analysis of the vaginal smears A greater irrcgulanty 
in menstrual mterval than in a comparable normal group 
was found A tendency to a delay, a weakened expression, 
or a temporary suppression of the follicular reaction was 
noted Prolongation of the menstrual interval or amenor' 
rhea was frequent Short cycles also were observed All 
these abnormalities are interpreted as the result of an ad 
verse effect upon the growth of the ovanan folhcles A 
correlation between the seventy of the illness and the 
degree of abnormahty of the menstrual cycle was found 
An improvement m the mental condition was usually ac 
companied by a change to a more normal menstrual func 
tion The existence of an etiological relationship could not 
be ascertained — Author's abstract 

Ross, R A , E C Hamblen, W K Cuyler and M 
Baptist 

Evaluation of colorimetric quantitation of 17 ketoster 
Olds Application to gynecology Am J Ohst 
Cynec 42 607 1941 

A summary of the data secured from the quantitation 


of 5,700 24 hour specimens of urine of 216 women for 17' 
ketosteroids is reported Theories in regard to adrenal 
hyperactivity sequential to intercurrent estrogenic failure 
and to climacteric ovanan failure are advanced Practical 
diagnostic and prognostic data may be secured by these 
quantitations in some vinlizing syndromes and in severe 
intcrcurrent estrogenic failure — E C H 

Rudolph, G de M 

The experimental effect of sex hormone therapy upon 
anxiety in homosexual types Snt J M Psychol 18 
317 1941 

Chorionic gonadotropin (antuitnn S) was adminis 
tered to 4 homosexual patients, 2 men and a women, suf- 
fering from anxiety One was given testosterone propi 
onate (testoviron) later All the patients had had varying 
periods of psycho therapy, with small success Marked 
improvement of the anxiety occurred dunng the adminis- 
tration of 6 to 1 3 injections of chorionic gonadotropin over 
varying lengths of time A similar result occurred m 1 man 
who was given two courses of testosterone propionate, of 
7 doses each There was some change m those secondary 
sex characteristics which had shown some abnormality 
The anxiety returned at periods of from a few days to four 
months after the cessation of treatment The author con- 
cludes on the basis of this experience that anxiety m pre 
dominantly homosexual patients may be directly depend 
enton deficiency of “sex hormone ’ — Abst,AYch T^curol 
6>’P<>cbuit 46 1090 1941 

Salmon, U J , R I Walter and S H Gbist 
The use of estrogens in the treatment of dysuna and 
incontinence in postmenopausal women Aw J Obst 
^ Gynec 42 845 1941 

Sixteen postmenopausal women with frequency, ur 
gcncy and incontinence were treated intramuscularly with 
estrogens All but 3 were relieved of symptoms It is sug 
gested that estrogenic therapy be tried m postmenopausal 
women prior to vaginoplasty or urethroplasty for urinary 
symptoms — E C H 

SCHOENECK, F J 

Gonadotropic hormone concentration in emesis gravi 
darum Aw } Ohst Gynec 43 308 1942 
Studies, based upon the use of a quantitative Fnedman 
test, arc reported upon 173 patients distributed as follows 
72 patients without nausea and vomiting, 62 patients with 
'physiologic' vomiting, 24 patients with ‘excessive nausea 
and vomiting', and 15 patients with 'pernicious' vomiting 
The data obtained indicate that mcreased urinary gonado 
tropm values are associated with nausea and vomiting of 
pregnancy — E C H 

Soule, S D 

Anhydro hydroxy progesterone in threatened interrup 
tions of pregnancy Aw / Obst Gynec 42 1009 
1941 

Twenty patients were treated with anhydro hydroxy- 
progesterone and progesterone, only 4 miscamed It is 
concluded that anhydro hydroxy progesterone is a valu 
able medication under these circumstances — E C H 
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Stiles, M. H. 

Basal metabolic rate in low grade chronic illness. A 
statistical analysis of i66 cases. Am. J. Clin. Path, ii; 
871. 1941. 

One hundred sixty-six individuals with low grade 
chronic illness had a mean B.M.R. of —8. The mean 
B.M.R. was lower in males than in females, although the 
difference was insignificant. Individuals below the age of 
20 showed a more marked decrease of B.M.R. Patients 
with moderately severe or severe symptoms showed sig- 
nificantly lower rates than those with mild symptoms. — 
E.v.H. 

Weisman, a. I., A. F. Synder and C. W. Coates. 

The ‘Frog’ test (Xenopus laevis) as a rapid diagnostic 
test for pregnancy. Am. J. Obst. & Gynec. 43; 135. 
1942. 

Diagnoses in 5'3 tests using the South African clawed 
frog were 100% correct. Technic for the test is described. 
— E.C.H. 


ADRENALS 

Hartman, F. A. 

The adrenal hormones in medical practice. J. Am. Med. 

Assoc. 117: 1405. 1941. 

The adrenal cortical hormone is discussed under the 
following headings: electrolyte metabolism, general me- 
tabolism, carbohydrate metabolism, and the relationship to 
vitamins, pigmentation, lactation, and the central nervous 
system. The treatment of Addison’s disease is outlined in 
detail. — C.P. 

Patterson, J., I. M. McPhee and A. W. Greenwood. 

17-Ketosteroid excretion in adrenal virilism. Brit. M. J. 

1:35. 1942. 

By the modification employed, the 17-ketosteroid excre- 
tion expressed as milligrams of androsterone per 24 hours 
were found to be as follows: 12 normal women 3.5 to 14.6, 
average 7.4; 9 normal men 9.4 to 20.9, average 13.3. There 
was a positive correlation with body weight in both men 
and women, but no change was observed with the men- 
strual cycle in 15 determinations on one individual. The 
values were distinctly elevated in 4 cases of adrenal cor- 
tical tumors (27-270), and in 7 cases of adrenal hyperplasia 
(primary or prepubertal virihsm) (34-64), but not in 21 
cases of secondary or post-pubertal virihsm (9.0-33.4). No 
distinct changes in 17-ketosteroid excretion were noted 
in 3 feminized males, nor in hypogonadism, homosexuality, 
and hypopituitarism. The cases classified by the authors as 
secondary virilism exhibited hirsutism with or without 
menstrual disturbances but no mention is made of other 
signs of masculinization, e.g., enlargement of the clitoris. 
Consequently these cases ate probably ones which are 
usually classified under the heading ‘hirsutism without 
true masculinization’ and thus the low values found in this 
group assume diagnostic importance. — E.B.A. 

Wilson, D. M., F. J. Robinson, M. H. Power, and 

R. M. Wilder. 

Diagnosis of Addison’s disease. Further experience 


with the Cutler-Power-Wilder sodium chloride restric- 
tion test. Arch. Int. Med. 69: 460, 1942. 

The results of examination of 63 patients by means of a 
52 hour salt restriction procedure are reported. Of 16 pa- 
tients with Addison’s disease, symptoms of crisis which 
necessitated discontinuance of the test developed in 10; 
5 patients responded with the typically high concentra- 
tions of chloride and sodium in the final 4 hour specimen 
of urine, while i patient who responded atypically had 
concentrations of sodium and chloride in the plasma suf- 
ficiently low to be diagnostically significant. With i ex- 
ception 44 patients not having Addison’s disease re- 
sponded with typically low concentrations of sodium and 
chloride in the final 4 hour specimen of urine. In the ex- 
ception noted normal concentrations of sodium and chlo- 
ride in the plasma and the failure of the patient to react 
unfavorably to a prolongation of salt restriction aided in 
the exclusion of the diagnosis of Addison’s disease. Three 
patients who had Addison’s disease treated with desoxy- 
corticosterone acetate through the test procedure re- 
sponded similarly to that of subjects who did not have Addi- 
son’s disease. The test subjects the patient who has Addi- 
son's disease to some danger. Its chief value lies in the 
diagnosis of or exclusion of adrenocortical insufficiency 
when uncertainty exists. The clinician who subjects a 
patient to this test should be prepared to recognize and 
treat acute adrenal cortical insufficiency should it occur. 
—LB. 


GONADS 

Bickers, W. 

Uterine contractions in dysmenorrhea. Am. J. Obst. & 
Cynec. 42: 1023. 1941. 

Uterine contractions in 1 5 women, aged 16 to 26 years, 
with severe dysmenorrhea were studied by the intra- 
uterine balloon method and recorded kymographically. 
High amplitude contractions characterized dysmenorrhea. 
Progesterone and testosterone did not alter these con- 
tractions; the administration of estrogens during the early 
part of the cycle reduced contractions and pain. — E.C.H. 

Editorial. 

Climacteric in aging men. J. Am. Med. Assoc. 118:456. 
1942. 

This editorial reviews the evidence for a climacteric in 
the male. Arguing by analogy with the female sex cycle 
and with the knowledge of the effects of castration in the 
male, no definite data for such a climacteric are available. 

C.P. 


Farrow, J. H., and Helen Q. Woodard. 


The influence of androgenic and estrogenic substances 
on the serum calcium. J. Am. Med. Assoc. 118: 339- 
1942. 


Testosterone propionate therapy was given to 33 f®' 
male patients with breast cancer metastases to bone. Un- 
like castration of these patients, the testosterone accel- 
erated the growth of the metastases. The serum Ca was 
elevated (perhaps indirectly) by the therapy. C.P. 
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Geist, S H ^ J a Gaines and U J Salmon 

The effect of gonadotropins upon the human ovary 
Am J Obst <S>>Gynec 42 619 194 ^ 

The ovaries of 91 women aged 25 to 50 years (52 of 
whom were past 40 years of age), were studied at opera 
tions following varying dosage schedules of the following 
gonadotropins or combinations of them pituitary, chori' 
onic, equine, chorionic and pituitary, chorionic and 
equine, and chononic and diethylstilbestrol In no 
stance could the occurrence of ovulation be related to the 
therapy — E C H 
Geist, S H , AND U J Salmon 
A ndrogen therapy in gynecology J Am Med Assoc 
117 2207 ^94^ 

Therapeutic effectiveness of androgens in the female 
stems from their ability 0), to nullify or modify the action 
of estrogens, b), to suppress or decrease the production of 
estrogens by the ovary, c), to inhibit the proliferative 
processes in the endometrium, d), to inhibit the reactivity 
of the uterine musculature, and e), to inhibit the gonado 
tropic activity of the hypophysis — C P 

Greenblatt, R B 

Histologic changes m the ovary following gonadotropin 
administration Am ] Obst Gyi\ec 42 983 1941 
Thirty six women, aged 15 to 49 years, were treated 
preoperatively with diverse gonadotropins and their 
Ovanes subsequently were studied at operation The pro 
duction of corpora lutea was more common following the 
use of a mixture of pituitary 'synergist' and chorionic 
gonadotropin Regardless of what gonadotropin was used 
follicular atresia was the most commonly encountered 
6nding — E C H 
Hamblen, E C 

Uses and limitations of estrogens in gynecic practice 
J Am Med Assoc 117 2205 1941 
Practical estrogen therapy is discussed under the foP 
lowing headings therapy of ovarian failure, therapy of 
local hypoplasias, estrogenic therapy to depress other 
glands, local vaginal effects, and empiric uses — C P 
Henderson, D N 

Granulosa and theca cell tumors of the ovary Am J 
Obst ^Cyixec 43 194 1942 

The clinical records and pathologic findings of 30 pa' 
tients with ovanan tumors of granulosa or theca cell 
type are reported — E C H 

Johnston, J A 

Factors influencing retention of nitrogen and calcium in 
period of growth IV Effect of estrogen Am J Dis 
Child 62 708 1941 

The report deals with continuous balance studies on 
N and Ca and determination of the B M R on 6 girls at 
puberty Estrone was administered to y m doses varying 
from 12 000 to 36 coo u and diethylstilbestrol to one A 
depression of the Ca balance in both the urinary and fecal 
fractions was obtained in 7 and an additional N depression 
in 3 with the estrone Diethylstilbestrol likewise resulted 
in a diminution of both Ca and N — M B C 


Kenny, M , and D Daley 

Experience with the intravenous use of the follicle' 
stimulating hormone of the anterior pituitary in men' 
strual disorders Proc Roy Soc Med 34 804 1941 
The authors used a preparation of pregnant mare's 
scrum intravenously in 3 types of menstrual disorders 
(i) Metropathia hemorrhagica In 3 of 4 cases regular men' 
struation was induced Doses of 500 units were given in' 
travenously on 3 successive days In 2 of these cases ovu' 
lation was produced as 3udged by the finding of secretory 
endometrium at the succeeding menstrual penod (2) 
Menorrhagia with ovulation Very doubtful results were 
obtained in 2 cases of this type tned (3) Secondary 
amenorrhea One of 3 cases seemed to respond but biopsy 
confirmation of ovulation was not possible — J E H 

Marwil, T B , AND D C Beaver 

Brenner tumor of the ovary associated with uterine 
bleeding Am J Obst & Gymc 43 99 1942 
A Brenner ovanan tumor m a woman 77 years of age 
was associated with vaginal bleeding and a slightly hypep 
plastic estrogenic endometrium — E C H 

Novak, E , and E H Richardson, Jr 

Proliferative changes m the senile endometrium Am J 
Obst ^Gynec 42 564 1941 
One hundred and thirty'seven endometriums from 
women 2 to 40 years past menopause were studied Less 
than one half of these was atrophic Forty two showed 
proliferative activity moderate jn 14, marked in 28 It is 
suggested that the adrenals are the source of the post' 
menopausal estrogen operative m these cases — C H 

Salmon, U J , S H Gbist and R I Walter 
Treatment of the menopause J Am Med Assoc 
117 1843 1941 

Implantation with loose crystals and compressed pellets 
of« estradiol, a estradiol benzoate, and a estradiol dipro 
pionate was carried out on a senes of 180 patients A con' 
trol series of 18 menopausal patients was given a single 
injection of comparable amounts of estrogen in solution 
m oil The implantation of estrogens m the form of loose 
crystals or compressed pellets was more efficient than the 
injection of comparable amounts of hormone in oil Loose 
crystals of Of estradiol and a estradiol benzoate were more 
effective than the compressed pellets of the same chemical 
constitution The longest period of symptomatic relief was 
obtained by the implantation of a estradiol crystals — C P 

Schaufpler, G C 

rouble uterus with pregnancy J Am Med Assoc 
1516 1941 

The author's experience with ii cases of double uterus 
IS reviewed through 32 pregnancies Symptoms may be ir' 
regular menstruation, dyspareunia, repeated abortion, or 
malposition of the fetus — C P 

Vest, S A , and B Barelare, Jr 

Peroral use of methyl testosterone J Am Med 
Assoc n7 1421 1941 

Methyl testosterone per os was effective in a patients 
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(a eunuchoid and a castrate) treated over periods of 17 to 
20 months. The optimal dosage was 20 to 30 mg. daily. 
No evidence of toxicity was noted. Previous removal of 
the stomach of one patient did not affect the therapeutic 
results. — C.P. 

HYPOPHYSIS 

Nieuwenhuizen, C. L. C. van. 

Absorption of carbohydrate, fat and vitamins in hypO' 

physeal insufficiency. Acta med. Scandimv. 108: 194. 

1941. 

Studies were made of the absorption of carbohydrate 
fat and vitamins in 4 patients with hypophyseal disease. 
In a case of acromegaly and in one with diabetes insipidus 
there was marked deficiency in absorption of vitamins A 
and Bi, fat and carbohydrate with symptoms of non- 
tropical sprue which were relieved by administration of 
desoxycortin. A case of Gushing’s disease and a case of 
adiposa progenitalis associated with diabetes insipidus 
showed no disturbance in absorption. The author sugge.sts 
that non-tropical sprue may be the result of a disturbance 
in the hypophysis or diencephalon. — F. R.Vauzant (cour- 
tesy Biol. Abstracts). 

Rowlands, R. A., and S. L. Simpson, with a Pathological 

Report by Dorothy S. Russell, and H. M. T urnbull. 

The skeletal and other changes found in a case of supra- 
sellar cyst of Rathke’s pouch. Brit. J. Surg. 29; 115. 

1942. 

An interesting example of Simmonds’s cachexia in a 
male of 43, with a suprasellar pituitary cyst, is described. 

The patient’s general appearance was that of an emaciat- 
ed wizened dwarf, with a progeric countenance. He ceased 
to grow at the age of 12, and never developed any second- 
ary sexual characteristics. His genitals were minute, and 
his bony epiphyses unvinited. Intellectual processes and 
general knowledge were of good adult standard. Narco- 
lepsy and catalepsy were interesting complications,probably 
of hypothalamic origin. Diabetes insipidus was also a fea- 
ture., The basal metabohsm was —52%, and the tempera- 
ture always subnormal, with great sensitivity to cold. The 
suprasellar cyst was indicated by bilateral optic atrophy 
and a radiogram of the skull. The patient died in coma, 
without operative interference. — S.L.S. 

PANCREAS 

ZuBiRAN, Salvador. 

Functional diabetes. Prensa med mex. 60: 113. 1941- 

Functional diabetes occurs in middle life, especially in 
obese persons. It is distinguishable from true diabetes by 
a normal glucose oxidation as can be demonstrated by 
calorimetric tests. The hyperglycemia is caused by defi- 
cient ability of the hVer to fix glucose as glycogen. The dis- 
turbance is caused by infiltration of the Hver with fat, and 
is curable. All obese persons show a tendency toward an 
elevated glucose curve and are potential diabetics.- — A. E. 
Meyer (courtesy Biol. Abstracts). 


THYROID 

Abramson, D. I. and S. M. Fierst. 

Resting peripheral blood flow in the hyperthyroid 
state. Arch. Int. Med. 69; 409. 1942. 

The rate of blood flow through the hand, forearm and 
leg was studied in a series of 12 hyperthyroid subjects by 
means of the venous occlusion plethysmographic method. 
In 7 of the patients the changes in flow for some time after 
thyroidectomy were observed. The average resting blood 
flow in the forearm and leg of the hyperthyroid subjects 
was significantly increased over that of a control series. 
After thyroidectomy there was a decrease, with a return 
to a normal level in ii to 63 days after operation. The 
average resting blood flow in the hand was not strikingly 
increased, although some of the individual readings were 
significantly greater than those of the control group. After 
thyroidectomy in the majority of cases the flow decreased 
to a subnormal level. The rate of fall in peripheral blood 
flow to normal levels, subsequent to operation, occurred 
more slowly than did the decrease in pulse rate and pulse 
pressure. — l.B. 

Anderson, A. B. 

Hyperthyroidism: Relation of the basal metabolism to 
the clinical signs. Brit. M. J. 2: 117. 1941. 

A correlation of the basal metabolic rates in 230 cases 
with 6 cardinal clinical signs of hyperthyroidism, i.e. thy- 
roid enlargement, exophthalmos, tremor, tachycardia, 
sweating and loss of weight, showed that 71 of 72 cases 
exhibiting enlargement of the thyroid, exophthalmos and 
at least one of the other signs had elevated B.M.R.’s 
(higher than plus 15%). Likewise 30 of 31 cases with all 
the signs except exophthalmos exhibited increased 
B.M.R.’s. The metabolic rates were high in only a small 
percentage of patients with fewer than 4 of the abov,e 
signs. — E.B.A. 

Colvin, E. D., R. A. Bartholomew and W. H. Grimes. 

A comparison of thyroid extract and iodine therapy in 
the prevention of toxemia of pregnancy. Am.J. Obst. & 
Cynec. 43; 183. 1942. 

Data secured upon a group of obstetrical patients 
treated during pregnancy with thyroid substance in daily 
doses ranging from 1.5 to 3 grains and upon a similar group 
treated with an iodine preparation in daily doses equiw 
lent to 1.8 gr. of iodine are reported. 171 
'mild vascular disease’ were studied: 10 (10.3%) Oj 97 
control patients, 5 (14.3%) of 35 thyroid treated patients 
and 2 (5.1%) of 39 ioffine treated patients 
toxemia. 589 ‘normal’ patients were studied: 75 (23.1%) 
of 316 control patients, 23 (27%) of 85 thyroid treate 
patients and 12 (6.4%) of 188 iodine treated patients de- 
veloped toxemia. 349 patients with ‘moderate and severe 
toxemia’ were studied: 13 (8.1%) of 161 ‘nontreated pa- 
tients and 6 (3.2%) of 188 iodine treated patients contin- 
ued to have severe toxemia. — E.C.H. 
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Testosterone Therapy of Male 
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III. Sublingual Administration of 
Testosterone Compounds 
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^omm Medical School, San Franacco, Cah/ornia 


As STATED in the first paper of this senes (1) 
l\ entitled, ‘Implantation of testosterone com- 
^ ^ pounds in cases of male eunuchoidism', "the 
effectiveness of an endocrine preparation is measured 
best by its capacity to restore normal function m a 
characteristic endocnnopathy caused by its defi' 
ciency Eunuchoidism, or male hypogonadism, is the 
clinical st-ite m which the piimary deficiency resides 
in the testes, and therefore it represents an ideal 
clinical condition for testing the effectiveness of an 
androgenic substance " 

The clinical efKcacy of parenteral administration of 
testosterone propionate in the treatment of male 
eunuchoidism and of adult forms of male hypogonad' 
ism has been confirmed abundantly For the past 4 or 
5 years this testosterone preparation in off has been 
available commercially. The effectiveness of implant' 
ing pellets of crystalline testosterone compounds, 
principally methyl testosterone, has been reported 
(1) It was demonstrated that in some respects the 
continuous absorption from such pellets was more 
efficient and presumably more economical than the in' 
jection of the hormone in oil, since only approximately 
onehfth of the dose was required to obtain similar 
results Furthermore, the improvement achieved by 
such implants was maintained for about 7 weeks. 


while 2 to 7 injections per week were required to 
accompbsh the same results by the parenteral method. 

In the second paper of this senes (2) entitled, 
‘Clinical comparison of parenteral, implantation, and 
oral administration of testosterone compounds in male 
eunuchoidism,’ the effects produced in 3 cases by 
single massive implants of 600 to 800 mg. were re- 
ported FonncTly 16 to 2,3 tiny pellets had been inttcy 
duced through a large bore needle in doses aggregat 
mg from 83 to 195 mg In the modified procedure a 
I'lnch incision was necessary and pellets of 200 mg 
each were implanted Contrary to expectations, the 
active stimulation, was not prolonged in direct ratio 
to the size of the dose. The pellets ceased to be effeC' 
tive much sooner than was anticipated In 2 of the 3 
cases, onc'fourth to one half of the original implant 
was recovered subsequently It had evidently been 
rendered non'absorbable by formation of a connective 
tissue capsule Large implants, therefore, were diS' 
appointing with regard to both duration of effect and 
wastage of material Furthermore, massive implants 
necessitated a minor surgical operation which did not 
seem warranted by the additional benefits received 

Methyl testosterone by mouth was surprisingly 
effective in maintaining the improved status previ' 
ously attained by the parenteral or implantation 
methods Indeed, the response was augmented both 
subjectively and objectively. The dose required m 6 
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cases was 2 to 4 times the intramuscular dose. This 
mode of therapy was found to be the simplest, most 
convenient and possibly the most economical. In 
cases of severe eunuchoidism in adults, the initial 
oral dose required was between 50 and 100 mg. 
daily. Maintenance doses as a rule were between 10 
and 2,0 mg. daily. Oral therapy alone produced gain 
in weight, elevation of the basal metabolic rate, 
growth of the external genitalia and prostate, more 
vigorous growth of sexual hair, deepening of the 
voice, increased libido and frequency of erections, as 
well as increased strength, endurance and mental and 
emotional animation. 

In a subsequent paper (3) the clinical indications 
for testosterone and the various modes of administra' 
tion were reviewed. Preliminary mention was made 
of the sublingual absorption of testosterone com^ 
pounds. The purpose of the present paper is to re^ 
port our clinical experiences with this method in 9 
cases. 

Anderson, Haymaker and Henderson (4) in 1940 
reported that desoxycorticosterone dissolved in pro- 
pylene glycol was equally effective, dose for dose, 
when it was absorbed from under the tongue as 
when it was administered parenterally. This dis- 
covery obviated the necessity for daily injections in 
patients suffering from Addison’s disease (desoxy- 
corticosterone is ineffective when swallowed). Ad- 
mittedly, the same advantage does not apply to 
testosterone because of the remarkable oral potency 
of methyl testosterone. Nevertheless, we are able to 
report that the methyl and propionic esters of testos- 
terone and above all pure testosterone are successfully 
absorbed sublingually.^ 

The solution of each of these three substances con- 
tained 25 mg. of hormone per cc. The dropper used 
for its administration was calibrated in o.i cc. divi- 
sions. The maximum amount that could be taken com- 
fortably at one time was 0.2 cc. (which contains 5 mg. 
of hormone). The patient was instructed to measure 
the dose in the dropper, to tilt back the head and to 
place the measured dose under the tongue. He was 
instructed to hold this position, with the mouth 
open, until the substance was apparently absorbed, 
for which 2 to 5 minutes usually were required. Dur- 
ing this time he was asked not to swallow. This pro- 
cedure was repeated 2 to 5 times daily, depending on 
the dose required, namely 10 to 25 mg. We believe 
that patients probably would object to going through 
this performance more than 5 times a day. 

While the case records for this paper were being 
compiled, Joel of Basle University (5), in 1942, re- 
ported that he administered testosterone sublingually 
in “especially hard-pressed tablets” which he con- 

’ These preparations were supplied by The Schering Corpora- 
tion, Eloomfield, N. J. 


sidered a more convenient and pleasant-tasting vehicle 
than the propylene glycol solution. Each tablet con- 
tained 5 mg. of methyl testosterone. He treated 19 
females, 15 of whom were suffering from cUmacteric 
disorders, 2 from dysmenorrhea and 2 from masto- 
dynia. The dose varied from i tablet daily in mild 
cases (5 mg.) to 6 tablets daily in severe cases. The 
results were gratifying in most instances. Further- 
more, Salmon and Geist (6) as well as Hall (7) have 
shown that sublingual administration of a-estradiol 
in propylene glycol produces a typical comification in 
the vaginal smear. 

Our observations with respect to sublingual ad- 
ministration of testosterone are confined to the male. 
Five of the 9 cases included in this series have been 
reported in previous papers (i, 2) in more elaborate 
detail. The patients in these 5 cases were character- 
istic examples of severe eunuchoidism which orig- 
inated prior to normal adolescence and were exceed- 
ingly immature at the ages of 21, 24, 24, 24 and 31 
years, respectively. Subsequently they' had been 
treated either with testosterone propionate admin- 
istered parenterally or with methyl testosterone 
administered in pellet form by implantation or in 
tablet form orally. They all had been vastly improved 
and successfully maintained by means of one or more 
of these procedures. Since they had been observed for 
a sufficiently long period of time to permit critical 
comparative apparaisal of parenteral, implantation 
and oral administration of testosterone compounds, 
we considered them as excellent controls for a trial 
of the sublingual method of administration. The re- 
maining 4 patients in this series represent several 
types of male hypogonadism. None of them had re- 
ceived any form of testosterone therapy before. All of 
them displayed improvement after sublingual therapy. 
No other treatment was given. We therefore believe 
that the benefits achieved may be ascribed to the sub- 
lingual administration of testosterone. 

CASE REPORTS 

Case r; R.C., (U 57397)- Case 7 in (i); Case i in (2) 
with photographs. The patient was 24 years old when he 
was first seen in April, 1940, with characteristic pre- 
adolescent eunuchoidism. His height was 66.75 in. and his 
weight, 120 lb. He had typical disproportionately long 
extremities, shaved infrequently and had a high-pitc e 
voice. The pubic hair was scant and axillary growth was 
moderate. The penis was small (length 5 cm.) and the testes 
were the site of small olive pits. The left testis was un- 
descended. The prostate was barely palpable. The bone 
age was 16 to 17 (at 24 years of age). 

Implants of methyl testosterone were begun on Apn 
17, 1940. During the following 8 months 4 implants o 
tiny pellets were introduced subcutaneously through a 
large-bore needle; the dose varied from 143 to 180 mg. 
Marked subjective and objective improvement resulted. 
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Pnapism persisted for one week following the first im 
plant The stimulating effects lasted from 4 5 to 7 weeks 
after each implantation during which time the patient had 
frequent erections and some nocturnal emissions, he 
masturbated occasionally The length of the penis had 
increased to 8 cm , its circumference was 8 cm Scrotum 
and testes had mcrcased in size, the left testis had de 
scended shortly after the first implant The patient had 
gained 13 lb and felt stronger His voice had deepened 
the body hair had increased and he shaved every week 
In December, 1940, 4 pellets of methyl testosterone 
totalling 800 mg were implanted through a small tnasion 
in the back The patient noticed unmistak-ablc effects 
within a few days Dunng the first week he had 3 to 4 
erections daily and 1 nocturnal emissions The voice 
deepened somewhat, the beard became heavier and the 
penis increased 75 cm in length Two months later the 
muscles of the arms and legs had developed noticeably and 
his general strength had improved He reported 5 to 6 
erections dailj , 3 nocturnal emissions a week and greater 
attraction toward the opposite sex The size of the gem 
talia was unaltered He had gamed 3 25 lb , the total gain 
in weight under implantation therapy was 16 15 lb He 
had not received any other treatment, so that this gam 
was directly attributable to the implantations of male 
hormone 

In April 1941, 5 months after the last implant, the 
effects had definitely ‘run out ' Only partial erections oc 
curred every 1 to 2 days and nocturnal emissions had de 
creased However, the size of the gentalia had not changed, 
the prostate was about two thirds normal size The bone 
age was still 17 years The patient complamed of sensitiv 
ity at the site of the implant A local area of redness and 
fluctuation was opened surgically and a small cavity con 
taming necrotic and purulent material was encountered 
just beneath the skin The entire area of the implant was 
dissected out by cautery The tissue contamed 4 pellets of 
testosterone which after drying weighed a total of 370 
mg Each pellet was surrounded by a yellowish capsule of 
fibrous tissue and a foreign body and phagocytic reaction 
Apparently this reaction had rendered nearly one half of 
the Soomig implant ineffectual 
Dunng a short interim of 4 weeks the patient received 
tablets of methyl testosterone orally in doses of 10 mg 
three times daily He felt well and gained 9 Ib , to a 
weight level of 155 lb Erections incrrascd to 3 to 4 daily, 
each week the patient masturbated once and had nocturnal 
emissions twice On May ly, 1941, subUngual administra 
tion of methyl testosterone in propylene glycol in doses of 
5 mg tiMce daily was begun After 3 weeks the dose was 
increased to 5 mg three times daily, and after the fourth 
week to 5 mg four times daily The patient reported that 
we results did not equal those obtained with the tablets 
Erections decreased to two daily and nocturnal emissions 
ceased for 6 weeks, although the patient continued to 
masturbate about once a week After 2 months the medi 
ration was changed to testosterone propionate in propy 
H f g‘vcn sublmgually in doses of 5 mg four times 
aaily The effects after 2 5 months were similar to those 
rought about by the methyl testosterone Erections oc 
curred once or twice daily but only 2 nocturnal emissions 
occurred m that penod of time On Oct 23, 1941, sub 


bngual treatment with free testosterone in propylene 
glycol m doses of y mg four times daily was instituted 
As a result the erections increased to 2 to 3 daily, but they 
were not as satisfactory as those which had resulted from 
the oral dose 

At the time of this report the patient has been receiving 
testosterone sublingually for y months The frequency of 
erections has gradually decreased to i every 3 to 4 days 
He has continued to masturbate every 7 to 10 days, but 
the amount of secretion has lessened The size of the ex 
temal genitalia is unaltered The patient has lost weight 
and has become somewhat depressed He believes that he 
has lost some of the firmness of his general musculature and 
that his voice has become shghtly higher in pitch He has 
continued to shave once every 3 weeks A survey of the 
10 months of sublingual therapy shows that the patient 
apparently has lost ground in the subjective and ftinc 
tional sphere The only objective change is loss of weight 
from lyy to 141 y lb However, 7 pounds of this loss oC' 
curred during one week under circumstances surroundmg 
his marriage which he decided to consummate in spite of 
the regression of his condition When he was last seen 
one week after his marriage, he had not achieved a satis 
factory penetration 

Case 2 LK (U 20634) Ca5e3 m(i),C4sc3 in{2) with 
photographs The patient was 24 years old when he was 
first seen in September, 1937 He had been operated upon 
for bilateral cryptorchidism at the age of 16, at that time 
the left testicle had been atrophic The height was 71 7y 
in , his weight, 146 lb He had the disproportionately long 
arms and legs of a typical eunuchoid He had never 
shaved and his voice was high pitched Pubic hair was 
sparse and only a very few axillary hairs were present The 
penis was small (length 4 7y cm ) and the scrotal content 
consisted of some questionable tissue in the left side The 
bone age was ly (at 24 years of age) Equine gonadotropic 
hormone had been administered (48 injections in 4 months) 
without benefit 

Testosterone propionate was given parenterally for 16 
months, the total amount was 3500 mg Thereupon the 
patient s voice deepened and he had occasional nocturnal 
emissions and practiced masturbation The hair in the 
pubic escutcheon mcrcased moderately and the axillary 
hair grew considerably The length of the penis was 8 cm 
(formerly 4 7y cm ) and the circumference was 10 cm 
The testes were palpable, the right was bean sized and the 
left was the size of a small ohve The bone age was 19 
years (an acceleration of 4 years m 2 years' elapsed time) 
Increased mental and emotional responses as well as vigor 
and strength were evident He had gamed 20 lb 

In the following year (November, 1939 to November, 
1940) the patient received y implants of methyl testo 
stcrone mtroduced subcutaneously through a large bore 
needle The dosage, given in tiny pellets, varied from 
loi 3 mg to 164 mg The improvement obtained by the 
parenteral method was mamtained both subjectively and 
objectively Libido remamed unchanged for as long as nme 
weeks During this penod the patient married and was 
able to have successful intercourse as often as once a week 
The length of the penis increased further, 2 cm , and the 
patient now shaved once a week 



354 


H. LISSER, R. F. ESCAMILLA AND L. E. CURTIS 


Volume; 


In November, 1940, when the patient was 17 years old, 
oral therapy was instituted. For the first 4 months he 
received one lo-mg. tablet of methyl testosterone 3 times 
daily. The effect of the implant given 2 months before had 
begun to wane so that he had not had intercourse during 
the month prior to institution of oral therapy. The tablets 
stimulated him almost immediately; 2 days later he had 
erections three times a day and reported successful inter- 
course three times m the subsequent month. Four months 
after the beginning of oral therapy, the dose was reduced 
from 30 to 20 mg. daily to determine wlfcthcr this dimin- 
ished amount would suffice. A month later the patient 
reported that within 2 weeks of reducing the dose the 
frequency of erections had diminished somewhat. How- 
ever, libido had remained the same. It seemed doubtful 
that a dose of 20 mg. daily by mouth would continue to be 
adequate for this patient. It was therefore again increased 
to 30 mg. daily. Evidently oral administration of 210 mg. 
a week had, in this patient, an effect equivalent to paren- 
teral administration of 75 mg. a week. This is a ratio of not 
quite 3 to I. 

In May, 1941, the treatment was changed to sublingual 
administration of methyl testosterone in propylene glycol 
in doses of 5 mg. twice daily. During the subsequent 3 
months the frequency of erections diminished to 3 to 4 
weekly but the patient was still able to have satisfactory 
intercourse once each week and in general continued to 
feel well. The size of the genitalia did not change and the 
weight remained stationary. Medication was shifted to 
sublingual administration of testosterone propionate in 
propylene glycol in doses of 5 mg. twice a day and was 
continued on this basis for 2 months. No noticeable 
changes in effect occurred. On Oct. 20, 1941, therapy was 
changed to sublingual administration of free testosterone 
in propylene glycol in doses of 5 mg. twice daily. There- 
upon the patient reported slight improvement of libido 
and general strength. Erections occurred two to three 
times per week. Three months later the dose was increased 
to 15 mg. daily. 

At the time of this report the patient has received the 
same preparation for 5 months. He has daily erections and 
continues to have satisfactory intercourse every week. The 
genitalia have not altered in size. Since sublingual therapy 
was begun he has complained of sensitivity of the nipples. 
A small amount of glandular tissue was felt under each 
nipple and for a short time small amounts of fluid could be 
expressed. It appears that in this typical eunuchoid a dose 
or 15 mg. of testosterone a day sublingually is able to 
mamtain the improved status for which 30 mg. of methyl 
testosterone taken orally were required. In this patient, 
therefore, therapy by the sublingual route appears to be 
more economical than by the peroral route. 


Case s, 45:45). Case 6 in (i) with photograpl 

Case 5 m (2) Jhe patient was 17 years old when he w 
first seen in March, 1933. He showed characteristic m 
dence of preadolescent eunuchoidism with disproportio 
ately long extremities. The height was 6375 in ai 
weight 114 Ib The voice high-pitched and he h’ad , 
beard nor axiUary or pubic hair. The penis was sm; 
(7 cm. m length) and the testes were the size of smi 
olives. The prostate was barely palpable. The bone a 


was 15 to T7 years (at 17 years). The B.M.R. was -2 
per cent. Treatment with chorionic gonadotropin, 
substance and androstinc had had negligible effect. 

In November, 1936, when the patient was 11 yearn 
age, treatment with testosterone propionate was begir 
At first 5 mg. and later 25 mg. were given 3 times eat 
week parentcrally. This plan wms continued for a perio 
of 3 years, until November, 1939. The total dose was 10 
250 mg. Marked changes occurred during this time.Tl 
patient matured markedly, shaved every- 2 weeb, had 
modcnitc growth of axillary- and pubic hair, and the peri 
had adult dimensions. Treatment then had to bedL'ce 
tinned for 4 montlis w-ith consequent subjective and 0! 
jcciivc regression of noticeable degree. The penis shrar 
2 cm. in length. 

In March, 1940, implantation therapy- w-as institute 
During tlic following 8 months the patient received 3 ic 
plants varying in dosage from 109.6 to 138.3 gm. Seiu 
stimulation and an increase in general strength returns 
The patient’s weight remained constant, but the peri 
again increased in length, from 9.25 to 12 cm. 

Oral therapy was begun in November. 1940, vith 1 
mg. of methyl testosterone 3 times daily. This resultedi 
such marked sexual stimulation that on Dec. 19, i 940 i^ 


dose was reduced to 10 mg. twice daily- and in Febroi 
to 10 mg. daily. Two months later the patient e.’tprcii 
his entire satisfaction with the effects of this dose, r 
general strength had improved and he had gained 10 
during the period of oral treatment. He shaved once 


twice a week. Erections occurred one to two times 


daii 


He masturbated twice a week and experienced an ( 
casional nocturnal emission. The external genitalia 
slightly larger and of full adult size. In contrast, tht. pi 
state remained small and soft, about one-fourth nom 
size. The patient stated that he preferred oral to partnW 
treatment, principally because it was more conwaitt 
He also preferred oral therapy to implantations beau 
the tablets provided a more uniform stimulus whi-rca^ 
implants ‘built up to a peak and then let dow-n. ^ 

In April, 1941, sublingual treatment with methy t^ 

steronc in propylene glycol in doses of 5 mg- twice 

- irtcdthit© 


tablet ( 


was begun. After 2 months the patient rcportcc 
effect was comparable to that of one lo-mg. ^ 
methyl testosterone taken daily by mouth. 
curred at first tvx-icc daily and later once daily. 
the patient masturbated about twice and had ow 
tumal emission. In June, 1941, the therapy 
to testosterone propionate administered sublinS"* , 
doses of 5 mg. twice daily-, and was continued for 2 mo 
with comparable effect. Thereupon free 
propylene glycol was administered ^ "j”gyei 

of 5 mg. twice daily. More stimulation resulted an 
erections occurred every- night. After 6 months t e 
reported erections twice daily and emissions 
The size of the genitalia had slightly decreased. 
of the penis was 12.25 cm. (formerly 13 cm.)- 
10 months of sublingual therapy he had lost 
157.75 lb. however, this loss may in part be ascri 
change in occupation which required more s 
physical exertion. He also complained of 

dai 


ness and secretion from the nipples during 
therapy. In this patient a sublingual dose of 10 mg- 
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had an effect neither greater nor less than an oral dose of 
TO mg 

Case 4. J J , (U 36521) Case 4 m (i) with photographs; 
Case 4 in {2) The patient was 51 years old when he was 
first seen m May, 1938 He gave a history of epileptiform 
seizures from the age of 16, but he had had none in the pre^ 
ceding 2 years He had typical preadolesccnt cunuclioidism 
with disproportionately long extremities The height was 
71 in , the weight 123 lb The voice was high pitched, he 
had a few axillary hairs and a moderate amount of pubic 
hair He clipped the fuzz from his face every 2 or 3 weeks 
The penis was small (length 4 5 cm ) Testes and scrotum 
were very small, the prostate was not palpable The bone 
age was 18 years (at 31 years of age) He had been given 
equine gonadotropic hormone for 3 months without effect 
Parenteral administration of testosterone propionate 
was begun in January, 1939, m doses of 25 mg three times 
a week for i year, the total dose was 3800 mg Marked 
subjective and objective improvement resulted He had 
frequent erections and practiced occasional masturbation 
and sexual intercourse Other effects were increased 
strength and a gam in weight of 14 5 lb The penis grew 
35 cm so that It now measured 8 cm m length The pro' 
state enlarged to one half normal size The bone age ad' 
vanced slightly 

In February, 1940, implantation therapy was instituted 
Dunng the succeeding 9 months the patient received 4 
implants of methyl testosterone var>’ing m size from 102 7 
to 148 I mg The previous benefits were maintained and 
the stimulation from each implant lasted from 7 to 15 
weeks Libido and potentia remained about the same and 
the penis grew slightly larger, to 9 cm in length 
In November, 1940, oral therapy of methyl testosterone 
10 mg three times daily, was begun Sexual stimulation 
was prompt, it was noticeable in 48 hours The patient had 
successful intercourse twice in the following 2 weeks and 
erections two and three times daily The penis grew i 75 
cm in length and i 25 cm in circumference in these 2 
weeks Five months later, on April 3, 1941, the patient 
had gained 5 lb and had felt an increase in strength The 
bone age had advanced to between 19 and 22 years of age 
The subjective benefits previously obtained from paren' 
tcral and implantation therapy were well maintained on a 
dose of 30 mg daily by mouth No further significant 
change occurred in the size of the genitalia and the 
secondary sexual characteristics were about the same as 
when oral therapy was begun The size of the prostate had 
not changed during the previous 8 months 

On April 14, 1941, subhngual therapy was instituted 
With methyl testosterone in propylene glycol in doses of 
5 mg twice daily Dunng 3 5 months the sexual stimula 
tion was as before The patient continued to have erec' 
tions 2 to 3 times daily, he masturbated once or twice each 
week and had occasional successful intercourse Dunng 
this period the patient contemplated marriage, but the 
plans were cancelled when he had an epileptiform seizure 
at his fiancee's home the day before the projected wedding 
On July 25, 1941, treatment was changed to testosterone 
propionate in propylene glycol administered sublingually 
m doses of 5 mg twice daily It was continued for 2 
months The effects remained about the same On Sept 


18, 1941, therapy with free testosterone in propylene glycol 
m doses of 5 mg twice a day given sublmgually was be- 
gun Sexual function continued unchanged On Nov 29, 
1941, a specimen of spermatic fluid was obtamed by mas 
turbation Microscopic examination did not reveal any 
young or mature spermatozoa In December, 1941, the 
patient reported that he had occasional orgasms without 
emibions following masturbation The erections had de' 
creased to 1 or 2 a week and his condition was evidently 
regre^mg In January, 1942, the dose was increased to 15 
mg daily The following month he reported a slight in* 
crease in the number of erections However, at his last 
visit in March, 1942, he reported only 1 to 3 erections 
weekly and no nocturnal or other emissions The penis was 
slightly smaller than before, measuring 9 cm in length, 
and he had lost 10 lb dunng the ii months of subhngual 
therapy His general strength had not improved nor had 
hair'growth progressed He still had occasional convulsive 
seizures He expressed a preference for treatment by im' 
plantation, principally because of the greater duration of 
effect In tins patient, who was an example of severe 
eunuchodism, a daily dose of 15 mg of testosterone ad' 
ministered sublingually was far less effective than 30 mg 
of methyl testosterone given orally 

Case 5 F V , (U tio'ji) Cuse 6 in (2) with photo- 
graphs This 24'year'old sandblast helper was first seen 
as a private patient in July, 1940 His chief complaint was 
lack of sexual development which had been noted since 
he was 13 or 14 years old Scant pubic hair had appeared 
at that time and the patient had masturbated occasionally, 
but with the ejaculation of only a very slight amount of 
secretion Axillary hair appeared at the age 18, simultane- 
ously with a moderate spurt in body growth Since he was 
21 y^s of age he had not masturbated but had had 
nocturnal emissions every 3 or 4 months with very scant 
secretion He had had a few mjections of testosterone 
propionate at weekly intervals which had caused some 
erections He had never shaved 

The patient was 6675 in tall and weighed 155 lb 
His extremities were disproportionately long He looked 
younger than this stated age and the voice was high- 
pirehed He had scant axillary and pubic hair and no beard 
or other body hair The blood pressure was 100 mm Hg 
systolic and 60, diastolic The penis was small, it measured 
4 cm from pubic bone to tip and 6 5 cm in circumference 
The testes were small and soft, the right measured 
2 5 Xi 25 cm and the left i 5 Xi 5 cm The prostate was 
about two-^irds normal size Laboratory investigation re 
vealed a relative lymphocytosis and aBMR of— 18 per 
cent Roentgenograms of the skull were normal The bone 
age vras 16 years (chronological age 24 years) 

The patient was transferred to the University of Cali- 
fornia Hospital Clinic On Aug 8, 1940, he received an 
implant of 17 pellets of methyl testosterone, or a total of 
117 mg The effects were noticeable the next day and 
reached a peak of 4 to 5 erections daily 10 days later A 
definire waning was noted after 5 5 weeks In Sept 39, 
1940, a second implant was given which totalled 1229 
mg in 14 pellets The reaction was similar to that of the 
firet implantation The effect lasted 6 weeks On Nov 7, 
1940. a third implant of 6do mg of methyl 
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was placed in the subcutaneous tissues of the back. This 
large amount, consisting of j tablets of 200 mg. each, was 
given in order to determine whether augmented response 
would be obtained and whether such stimulation would 
be maintained for a much longer time. Two days after the 
implantation the patient began to have almost continuous 
partial priapism which lasted for a period of 7 to 10 days. 
The sexual stimulation gradually diminished and had sub- 
sided entirely by Jan. 24, 1941, approximately ii weeks 



ministered sublingually. In the course of 7 months of 
treatment there was a growth of 2 inches in height and 
a loss of lo lb. in weight, without restriction of diet. 
Note more masculine configuration, growth of penis and 
increased amount of pubic hair. 

- after the implantation. The patient remarked that it had 
definitely ‘run out.’ The length of the penis was 5.75 cm. 
(an increase of 1.75 cm.); circumference was 8.25 cm. The 
right testis remained the same whereas the left had en- 
larged from 1.5 X1.5 to 3 X1.5 cm. Other effects noted 
were occasional nocturnal emissions, increase in general 
strength and more vigorous growth of beard and body 
hair. It is interesting to note that on implantation therapy 
alone the B.M.R. had risen from — 18 to —2 per cent. 

In order to compare the effects of small and large im- 
plants with oral administration, oral therapy was begun 
on Feb. 6, 1941, with a dose of 30 mg. daily. W’thin the 
first 48 hours the patient experienced frequent erections 
which occurred daily. Four nocturnal emissions occurred 
within the first 3 weeks and the relaxed penis had in 
creased 1 cm. in length. The patient had gained 3 lb. 

This patient had gained 9 lb. in 2 months on oral testo- 
sterone therapy alone. During 8 months of male hormone 
treatment, he had gained 20 lb. and had grown 1.5 in 
although he was 24 years old. After 2 months of oral 


therapy the penis had grown slightly longer, the testes 
were perhaps slightly larger and the voice had deepened. 
The prostate was considered of normal sire. The blood 
pressure, which had been 100/60 mm. Hg. had risen to 
120/70. Although he had had considerable libido, he had 
refrained from masturbating because someone had told 
him it was ‘the wrong thing to do.’ He volunteered a 
preference for oral over implant therapy because under the 
former he felt stronger and experienced more frequent 
erections. 

Sublingual therapy was begun on June 12, 1941, with 
methyl testosterone in propylene glycol in doses of 5 gm. 
twice daily. The treatment was continued for 2 months 
during which time the number of erections gradually 
diminished to 2 a week. The patient masturbated once or 
twice a week and had occasional nocturnal emissions. 
Therapy was then changed to testosterone propionate in 
propylene glycol administered sublingually in doses of 
5 mg. twice daily. During 2 months on this therapy no ap- 
parent change occurred. On Oct. 9, 1941, sublingual ad- 
ministration of free testosterone in doses of 5 mg. twice a 
day was begun. As a result the erections increased to 3 or 
4 a week; the patient continued to masturbate about twice 
weekly. The treatment was continued with comparable 
results for 2 months. The dose then was increased to 5 
mg. three times daily, but not much change in effect re- 
sulted. During the 8 months of sublingual therapy the 
patient's general strength had remained the same and he 
had gained 12 lb. to a weight level of 172 lb. The genitalia 
were not altered in size. He continued to shave every 
week. The pubic hair and the hair on his legs had increased 
somewhat. In this patient, another example of severe 
eunuchoidism, a daily dose of 15 mg. of testosterone given 
sublingually was fairly satisfactory although subjective 
sexual stimulation was not as pronounced as from 30 mg. 
daily of methyl testosterone given orally. 

Case 6 ; F.R., (U 70152). When the patient was first 
seen on March 22, X941, he was 16 years, 8 months old. 
His complaints were obesity and retarded sexual develop- 
ment. Pubic hair appeared at about the age of 15 
but the penis did not increase in size. The patient had 
never shaved. However, he had daily erections and mas- 
turbated occasionally. 

The patient was 65.5 in. tall and weighed 170.25 lb. 
unclothed. He was rather obese about the abdomen and 
had full rounded thighs (fig. i. A). He had no beard or 
axillary hair and very little pubic hair. No prostatic tissue 
could be palpated. The testes were of normal size. The 
penis measured 4 cm. in length and 6.5 cm. in circumfer- 
ence (fig. I, C). The B.M.R. was —19 per cent. Plasma 
cholesterol was 119 mg. per cent. The bone age was 14 
years (chronological age, 16 years, 8 months). The I.Q- 
was 90. 

On April 7, 1941, sublingual administration of testo- 
sterone propionate in propylene glycol in doses of 10 mg- 
daily was initiated. By May 29, 1941, the pubic hair had 
slightly increased, but since this might have occurred 
naturally the dose was increased to 25 mg. daily. On July 
10, 1941, the medication was changed to methyl testo- 
sterone in propylene glycol administered sublingually m 
doses of 25 mg. daily. During 6.5 months of sublingual 
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testosterone therapy the patient lost 9 5 lb without diet' 
mg and grew 3 in in height (6g i, B) The pubic hair in; 
creased markedly and axillary hair appeared The penis 
increased 3 cm m length and 3 cm m circumference (fig 
i, D) Although no change in subjective sensations oc' 
curred, the I Q increased from 90 to 1 16 

This patient had received no treatment whatsoever 
besides sublingual testosterone The striking improvement 
in growth, the loss of weight, the change of figure, the 
mcrcase m size of genitalia and the augmentation of the 
secondary sex characteristics may be attnbuted to the 
male hormone therapy Although the patient probably 
would have matured eventually without treatment, his 
development would have been delayed for a year or two, if 
not longer Provokmg and hastening the maturity has done 
no harm and has spared the patient much anguish and 
embarrassment 

Case 7, L A , (U 78157) The patient was first seen on 
Nov 6, 1941, at which tune he was 21 years, 4 months 
old He complained of bilateral cryptorchidism, lack of 
sexual development, anosmia since birth and a speech 
defect He had developed slowly, had not been able to 
walk until the age of 3 years and had begun to talk soon 
thereafter V/hen he was 1 year old he had had an infection 
accompanied by convulsions He had not attended school 
before he was 8 years of age and at 1 3 years he had reached 
only the third grade Therefore he had been sent to a cot' 
rective school from which he had derived little benefit 
With considerable proddmg he finally had finished high 
school at the age of ao years ''^^en he was ii years old 
he had been operated upon for cryptorchidism without 
success At the age of 17 years he had received a senes of 
injections once or twice a week for i year, the only result 
had been slight growth of pubic hair He had never shaved 
and had never had erections or ejaculations 

The patient had narrow shoulders and disproportion' 
ately long arms and legs His abdomen was protuberant 
and he had marked genu valgus The height was 66 75 in 
and the weight 144 5 lb unclothed His span was 70 in 
and the lower measurement, from pubis to soles, 36 75 in 
He had sparse pubic and axillary hair and no beard The 
penis measured 3 5 cm in length and 4 5 cm in circum' 
ference The right testicle was pea sized and situated at 
the external inguinal ring The left testicle was not felt 
(fig 2,0 The IQ was 75 The B MR was —10 per 
cent By x ray study the bone age was estimated at 15 to 
16 years, a retardation of 5 to 6 years The sella turcica was 
normal 

Sublingual administration of free testosterone m pro- 
pylene glycol m doses of 20 mg daily was begun on Nov 
13, 1941 After 3 5 months the right testis had increased 
slightly in size and the left had become definitely palpable 
m the inguinal canal The patient was expcrienang almost 
constant pnapism He had not masturbated nor had he 
had ejaculations The penis had increased 2 cm in length 
and I cm in circumference (fig 2, D) Since the I Q had 
remained approximately the same, namely 76, it was con' 
sidcred prudent to discontmue treatment rather than to 
nsk producing a behavior problem m a mentally deficient 
individual 

This eunuchoid of 21 years of age received only free 


testosterone sublingually Both subjective and objective 
improvement were manifest In view of previous experience 
with similar degrees of gonadal defiaency, it seems to us 
doubtful that 20 mg of methyl testosterone daily ad- 
ministered orally (that is, swallowed) would have pro- 
duced as much advance in sexual maturity Probably at 
kast double this dose would have been requited to achieve 
the same result 



Fic a Case 7 L P A (78157) age 21 yr , 
pre adolescent eunuchoidism with cryptorchid- 
ism, treatment with testosterone sublingually 
In the course of 5 months of treatment there was 
a growth of in in height and a gam of 7 lb m 
weight Note growth of penis and scrotum and in 
creased amount of pubic hair 

Case 8,® S S , (U 72982) The patient was first seen on 
June 9, 1941, at the age of 29 5 years He complained of 
lack of sexual development The penis had always been 
small He had experienced erections occasionally and had 
attempted masturbation but had never had an ejaculation 

The patient was short (height, 62 5 in ) and looked like 
an elderly boy He weighed 130 lb and was plump about 
the waist (fig 3, A) He had no beard The pubic escutch- 
eon was relatively sparse and of feminme type, and the 
axillary hair was scant The genitalia were infantile, the 
scrotum was empty, the prostate was not palpable The 
penis measured 2 5 cm m length and 4 5 cm in circum 
fcrcnce (fig 3, D) 

Sublingual administration of testosterone propionate 
in propylene glycol in doses of 12 5 mg daily was begun 
on June 19, 1941 During the subsequent 3 months the 
patient noticed occasional twmges of pain in the right 
inguinal region, which may have been caused by beginning 
desaint of the testes In addition he had daily erections and 
by die third month, occasional emissions After 7 months 
of treatment, Jan 8, 1942, the penis measured 3 5 cm in 

* This patient was obsmed by Dr Evelyn Anderson who has 
kindly pennitted us to include tlus case m our senes 
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length and 6.5 cm. in circumference (fig. 3, E). He still had 
daily erections and occasional ejaculations. At this time 
medication was changed to free testosterone in propylene 
glycol given subHngually in doses of 12.5 mg. daily. When 
the patient was seen on March 2, 1942, he had had no 
medication for 2 weeks. He thought the penis had re- 
gressed; however, measurements were the same as on 
January 8. He was last seen on April 9, 1942. At that time 
the penis measured 5.5 cm. in length and 7 cm. in circum- 
ference, which represents a growth of 3 cm. in length in 
9.5 months of sublingual therapy. Of equal importance 
was the descent of the left testis into the scrotum and of 
the right testis to the external inguinal ring. Each testis 



Fig. 3. Case 8 . S. S. (U 72982): age 29.5 yr. 

Severe sexual retardation with cryptorchidism; 
treatment with testosterone administered sub- 
lingually, 12.5 mg., daily. Note gain of ly lb. in 
weight, growth of penis and increased amount of 
pubic hair. Left testis descended into scrotum, 
right testis to external ring. 

was about the size of a peanut. The pitch of the patient's 
voice had deepened markedly. 

This patient, who was almost 30 years old when treat- 
ment was begun, was severely retarded in both primary 
and secondary sex characteristics and had bilateral crypt- 
orchidism. Sublingual administration of testosterone in 
doses of only 12.5 mg. daily was remarkably effective both 
subjectively and objectively (the latter is evident in the 
photographs). Previous experience in comparable cases 
convinces us that at least 4 times this amount daily would 
have been required to achieve equivalent improvement if 
the treatment had consisted of oral ingestion of methyl 
testosterone. 

Case 9; C.R., (U 38241). The patient, a 49-year-old 
man, was first seen on March 29, 1941. His chief complaint 
was diminished sexual development. In 1938 he had suf- 
fered from alcoholic polyneuritis which was severe enough 
to cause foot drop and slight optic atrophy. There was 
ome residual loss of vision but the other functions were 
fully recovered. At about the age of 17 years, a small 


amount of pubic hair as well as 20 to 30 hairs in each axilla 
had appeared. All the axillary hair and most of the pubic 
hair had fallen out a few years before we saw the patient. 
When he was about 30 years old, the ‘peach fuzz’ which 
had been on his forearms disappeared. At about the same 
time he had received some type of ‘gland injections’ over 
a i-year period which had produced no change in his condi- 
tion. Since he had never been strong enough to do heavy 
manual labor, he had worked as a cook or as a galley man 
on boats. In his association with seamen he had often 
followed the crowd ashore and had visited prostitutes. 
Although he had been able to force erections he had never 
had an ejaculation. 

The patient was a relatively short man (height 65 in.) 
without beard and with marked wrinkling of the skin of 
his face (fig. 4, A). The outer ends of the eyebrows were 
very thin. Axillary hair was absent and there were only a 
few pubic hairs. The voice was not high-pitched. He 
weighed 153.25 lb. unclothed. He had a somewhat obese 
trunk and fairly marked gynecomastia. The penis measured 
5.5 cm. in length and 6 cm. in circumference. The scrotum 
was small and retracted and contained 2 testes about the 
size of small olive pits (fig. 4, C and E). The B.M.R. was 
—7 per cent. Plasma cholesterol was 165 mg. per cent. 
The glucose tolerance curve was normal. 

On April 10, 1941, testosterone propionate dissolved in 
propylene glycol (25 mg. per cc.) to be taken sublingually 
in doses of o.i cc. (2.5 mg.) 4 times daily, was prescribed. 
However, the patient took it only 3 times daily. On May 
24, 1941, the error was discovered and the dose was in- 
creased to a total of 10 mg. daily. During this period no 
objective change occurred but the patient had ? to 3 erec- 
tions each night. By Sept. 18, 1941, the pubic hair had 
definitely increased (fig. 4, F). Nevertheless, the dose 
seemed inadequate and was increased to 25 mg. daily. On 
Oct. 10, 1941, I month later, the patient had had 2 
nocturnal emissions; the penis measured 6 cm. in length 
and 8 cm. in circumference (fig. 4, G). Medication was 
changed to free testosterone in propylene glycol adminis- 
tered in doses of 25 mg. daily by the sublingual route. 
Almost immediately the patient complained of extreme 
restlessness and insomnia. Erections increased to 3 to 4 
daily and 2 further emissions occurred in the following 
month. On Nov. 27, the penis measured 6 cm. in length 
and 8.5 cm. in circumference. 

During 6.5 months of sublingual therapy with testo- 
sterone propionate, slow regrowth of pubic hair occurred 
and for the first time in his life the patient became con- 
scious of libido. The penis increased 2 cm. in circumfer- 
ence. The tardy progress probably can be attributed to in- 
adequate dosage. After about 5 months of treatment the 
patient’s strength increased to such an extent that he was 
able to work as a stevedore. During i month of sublingual 
therapy with free testosterone there was more striking 
increase in pubic hair and libido. The penis increased 0.5 
cm. in length and circumference. 

Several circumstances interfered with this patient s 
therapy, so that he had no testosterone at all during Janu- 
ary, February and March, 1942. Erections diminished in 
frequency but he continued to feel well. On Mar. 26, 
1942, the length of the penis was 5 cm. and its circumfer- 
ence 8.5 cm. On this date sublingual free testosterone 



June, 1941 

therapy was resumed in doses of 35 mg daily Two weeks 
later, Apr 19, the length of the penis had increased 1 y 
cm and the circumference i cm (fig 4i 'The patient 
was havmg 3 to 4 erections daily and felt generally stronger 
and more vigorous 

This patient is an example of idiopathic late adult hypo 
gonadism Both subjective and objective improvement was 
obtained from sublingual testosterone therapy For several 
months, while the patient was in Alaska, he could not be 
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severe eunuchoidism by other modes of testosterone 
therapy, namely by administration of testosterone 
propionate parenterally, by implantation of methyl 
testosterone pellets subcutaneously and/or by ad' 
ministration of methyl testosterone tablets pcrorally, 
b), initiate an improved sexual status subjectively 
and objectively in hypogonad individuals who bad 
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kept under observation and the dosage was msuffiaent 
From previous experience we are inclined to believe that 
35 mg of testosterone propionate administered parenter' 
ally three times a week would have been, considerably 
more effective than the sublingual dose Nevertheless, this 
clinical experiment with sublingual therapy produced 
photographically demonstrable improvement 

SUMMARY AND DISCUSSION 

The purpose of this investigation was to determine 
whether vanous testosterone compounds admin 
istercd under the tongue (sublingually) would achieve 
the following results a), maintain the improvement 


not previously received any form of testosterone 
therapy, c), reveal the advantages or disadvantages 
economically and otherwise of such subhngual ad' 
ministration as compared to parenteral, implantation 
or oral administration, and d), ascertain whether the 
methyl ester, the propionate or free testosterone (each 
dissolved in propylene glycol so that o 2 cc contains 
5 mg ) IS the most efficient We believe that our ex' 
perience in the 9 cases reported provides an adequate 
answer to these four considerations 

The effectiveness of testosterone compounds ad' 
ministered subhngually as a mamtenance regime was 
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tested in 5 patients all of whom had been typical 
examples of severe preadolescent eunuchoidism and 
who had been exceedingly immature at the ages of 
24, 24, 21, 31 and 24 years, respectively. At the time 
sublingual therapy was initiated they had been vastly 
improved by other forms of testosterone therapy. 
They had reached the ages of 25, 28, 26, 34, and 25 
years, respectively. 

A comparison of the results of sublingual and 
peroral therapy was made because peroral therapy 
had been found the simplest and most convenient 
means of maintaining an improved status in eunuch' 
oids. In case 3, the patient’s status remained the 
same on a sublingual dose of 10 mg. daily as it had 
been on a similar oral dose. In case r, 20 mg. daily 
given sublingually were not as effective as 30 mg. 
given orally had been. In case 4, 15 mg. daily given 
sublingually were far less effective than 30 mg. given 
orally had been. In case 5, 15 mg. daily given sub- 
lingually proved satisfactory although it was not as 
stimulating as 30 mg, given orally had been. In case 2, 
15 mg. daily given sublingually accomplished the 
same results as the oral dose of 30 mg. had done. For 
the patient in case 2 therapy by the sublingual route 
was the more economical since one-half the amount 
of testosterone required for the oral route produced 
the desired effect. With this exception subh’ngual 
therapy offered no significant advantage over peroral 
therapy. Furthermore, these 5 patients who had had 
experience with other forms of testosterone therapy 
disliked the subh'ngual method because it was un- 
pleasant and inconvenient. 

The protocols and photographs of the patients in 
cases 6 , 7, 8 and g, none of whom had been treated 
previously with testosterone, clearly demonstrate 
that sublingual administration of testosterone com- 
pounds produces striking improvement with de- 
cidedly smaller dosage than would be required to 
accomplish equivalent results by swallowing tablets. 
Roughly, one-third the amount used orally will suffice 
by the sublingual route. This factor may be im- 
portant from the economic standpoint. However, we 
desire to point out that 25 mg. of testosterone pro- 
pionate injected intramuscularly three times a week 
would accompHsh similar improvement more rapidly 
than 20 to 25 mg. daily given sublingually. Further- 
more, a previous report (i) indicated that by the 
subcutaneous implantation of testosterone pellets 
only one-fifth the amount used parenteral ly is re- 
quired. 

Sublingual therapy seems to us to possess only one 
advantage which does not, however, apply uniformly: 
namely, a smaller dose is effective than by peroral 
therapy. Objections to the sublingual method, at least 
when testosterone compounds are dissolved in pro- 
pylene glycol, are the unpleasant taste, the tendency 


to salivation and the manifest inconvenience of hold- 
ing the mouth open and the head back for several 
minutes without swallowing the solution. A patient 
could hardly be expected to submit to this procedure 
oftener than 5 times a day. Since the maximum dose 
of hormone in concentrations now available, which is 
at all practicable, is 0.2 cc., or 5 mg., the largest 
amount of hormone that can be administered sub- 
lingually in 24 hours is 25 mg. 

No appreciable difference was evident between 
methyl testosterone and testosterone propionate 
when they were administered sublingually, but free 
testosterone in equal weights was definitely more 
effective than either the methyl or the propionate. 
All 9 patients included in this series volunteered this 
observation. The obvious explanation is that more 
androgenic substance exists in free testosterone than 
in an equal weight of the esters in which part of such 
weight is taken up by the methyl or propionic acid 
radicle. 


CONCLUSIONS 

1. Testosterone propionate, methyl testosterone 
and free testosterone, each dissolved in propylene 
glycol so that 0.2 cc. contained 5 mg., were ad- 
ministered sublingually in daily doses ranging from 
10 to 25 mg. 

2. Five typical eunuchoids whose condition pre- 
viously had been improved and who had been suc- 
cessfully maintained by parenteral, implantation 
and/or oral administration of testosterone com- 
pounds, continued their improved states on sub- 
lingual testosterone. In only 1 of the 5 cases was the 
subh’ngual mode of therapy more economical in milli- 
grams required than the peroral route. All the pa- 
tients preferred swallowing tablets to dropping a 
solution under the tongue. 

3. Four hypogonadal patients who had not pre- 
viously received any testosterone therapy derived 
striking benefits subjectively and objectively from the 
the sublingual administration of testosterone com- 
pounds. Larger oral doses of methyl testosterone 
would have been required to accomplish equivalent 
results. 

4. Sublingually, free testosterone was more effec- 
tive than either methyl testosterone or testosterone 
propionate. 
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I N A RECENT publication (r) describing the lodmc 
vapor method of demonstrating glycogen in hu- 
man vaginal smears, this procedure* was proposed 
as a simple and rapid means of indicating human 
estrogenic response, either physiological or artifi- 
cially induced The rapidity with which a glycogen 
increase could be demonstrated m cases of advanced 
menopausal atrophy after estrone was administered 
parenterally and vagmally, prompted use of the test 
for appraising the activity of estrone by the oral 
route The need for objective evidence in the human 
female of the comparative potency of orally and 
parenterally administered estrone is evident from the 
widely divergent data obtained from animal experi- 
ments which show “once more the difficulty of inter- 
preting the therapeutic effectiveness of estrogens on 
the basis of laboratory data “(2) 

Although glycogen is not always totally absent 
from the vaginal mucosa, even in advanced senility 
(3), Its relative deficiency in the menopausal state as 
compared to the reproductive period is usually quite 
evident Varying degrees of residual ovarian activity, 
estrogen elaboration by other endoenne organs (adre 
nal), or access of estrus inducing substances from ex- 

Received for publication April 22 ipp 
* Iodine V'apor method a) Preparation of smears A moistened 
cotton applicator is inserted into the vagina and twirled lightly 
' ' ~ n end 

’ of a 
' tbm 

uim 01 ecus Nvitn muiunai cmmpmg ana cell distortion results 
The film dries almost immediatel) and may be stained at once 
b) Swming of smears Staining is accomplished Simply by lay- 
ing the aJide, face da«m over a ahaffow dish containing a small 
amount of Lugol’s solution Iodine vapors which arise insensibly 
from the solution suffice to stain the glycogen-contaming cells m 
2 or 5 minutes Microscopic examination may be carried out im 
mediately Although such stains fade in 24 to 48 hours le staining 
(by the same method) may be carried out rt-peatedly if later 
examinations arc desired 


[Vaginal Glycogen. Index] 


trmsic sources, may account for differences observed 
m the menopausal mucosa The factors which may 
govern the highly variable degree of vaginal involu 
non during senility are important considerations of 
the menopause in general, and of atrophic vaginitis 
in particular 

ilATlXML AND METHODS 

In selecting the ten subjects of this study, a large 
group of menopausal women was investigated The 
subjects were selected on the basis of vaginal atrophy 
characterized by advanced degrees of glycopenia, 
since more glycogen indicates that some degree of 
estrogenic activity might still be present Preparations 
for determining the glycogen index were graded as 
follows 

Grade j Complete glycopenia In extreme degrees, 
this grade is also distinguished by marlced cytopenia The 
smear shows only small yellow cells of varying sizes and 
shapes and large amounts of amorphous cellular debris 
(hg t) 

Grade 2 Smears of this grade show a greater abundance 
of cells than those of grade i Iodine vapor staining depicts 
glycogen in irregular brown deposits at the cell margins 
or scattered irregularly throughout the cytoplasm, 
‘mottled cells ' Diffusely stamed brown cells, usually of 
the small round variety, ‘deep cells*, may also be present 
in small numbers A large number of glycopenic yellow 
cells IS also present (fig a) 

Grade 3 A further increase m cell numbers is noted m 
this grade The cells are larger and more regular in outline 
Hie maionty arc stained diffusely throughout the cyto 
plasm They have a light brown color Non lodophibc 
yellow cells are also present m abundance (fig 3) 

Grade 4 This grade is easily recognized by the presence, 
almost exclusively, of large, flat, deeply stained, brown 
lodophihc cells present singly or in clumps This grade 
represents maximal estrogenic effect and corresponds to 
the smear of the normal proliferative phase (fig 4) 
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Vaginal smears stained for glycogen. Fig. i. Grade i. Fig. 2, Grade 2. Fig. 3, Grade 3. Fig. 4, Grade 4. 


Subjects. Ten menopausal women ranging in age 
from 44 to 66 years, were selected from the wards of 
the Tuberculosis Division of Herman Kiefer Hospital, 
on the basis of advanced glycopenia (grades i and 2). 


Patient 

Age 

Menopause 

Vaginal 

Smear, 

Glycogen 

Index 

I, M . H . 

55 

Irradiation menopause, 1929 

Grade 2 

2, M.S. 

58 

Natural menopause, 1933 

Grade i 

3. M.R. 

44 

Natural menopause, 1940 

Grade 2 

4 , R.S. 

59 

Natural menopause, 1930 

Grade 2 

5, M.T. 

66 

Natural menopause, 1923 

Grade i 

6, V.A. 

64 

Natural menopause, 1926 (?) 

Grade 2 

7, G.H. 

48 

Natural menopause, 1939 

Grade 2 

8, D.G. 

56 

Natural menopause, (?) yr. 

Grade i 

9,J.G. 

66 

Natural menopause, 1926 

Grade 1 

10, P.L. 

59 

Natural menopause, 1936 

Grade i 


All were patients with various stages of advanced 
tuberculosis. 

Materials. The estrone preparation used for oral 
administration consisted of gelatin capsules contain- 


ing 0.5 mg. of crystalline estrone^ dissolved in corn 
oil. Each capsule represented an estrogenic potency 
of 5000 international units. 

The estrone used for parenteral administration 
consisted of 5.0 mg. -ampules of crystalline estrone 
in aqueous suspension. Each ampule represented an 
estrogenic potency of 50,000 i.u. 

Dosages. To compare the rapidity and the duration 
of effectiveness of the oral and parenteral estrone 
preparations prescribed, identical weighed amounts 
were given at different times (in six instances to the 
same patient) by both routes of administration. The 
amounts ranged from 5.0 to 15.0 mg., given in di- 
vided doses, over a five-day period, as well as in 
single doses, according to the following plan. 

Method. Daily vaginal smears were made during 
each of the twenty observation periods, from the 
time of treatment until the vaginal effect had sub- 
sided, as indicated by regression of the smear to the 


- The estrone preparations employed in this study were sup- 
plied through the courtesy of Parke, Davis and Company, De- 
troit, Mich. 
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Estrone Orally 

Estrone, Parenterally 

Total amount gnen 

Total amount given 

in single dose ; 

in single injection 

5 0 mg 

7 omg 

7 5 

7 5 mg 

10 0 mg 

10 0 rag 

12 5 P’S 

12 y mg 

ly omg 

ly omg 

In 5 equal daily doses 

In y equal daily injections 

5 0 mg 

5 omg 

7 5 nig 

7 5 mg 

10 0 mg 

10 0 mg 

11 5 mg 

12 ymg 

15 0 mg 

15 0 mg 


pre treitment grade Smears were stained by the 10 
dme vapor technique and graded according to the 
system described above 

To permit comparison of the oral and parenteral 
effects of equal dosage in the same subjects, patients 
I to 5 were given equal amounts (at different times) 
by both routes as single doses Patient 6 received iden 
tical amounts by both routes, in divided doses Equal 
amounts by both routes, m divided dosage, were 
given to {lattems 7 and i, 8 and 3, 9 and 10. and 10 
and 12 This plan was followed in order to determine 
the effects of individual susceptibility, 'estrogen sen- 
sitivity and estrogen resistance’ (5), and the clinical 
status upon the resulting curves It is to be noted that 
while all of the patients of this series had advanced 
tuberculosis, only patients 2 and 5 were in critical 
condition 

RESULTS 

The results of this study are shown in tables i 
and 2, which permit comparison of the vaginal re- 
sponses to oral and parenteral estrone administrations 
in graduated amounts as a), single doses, and b), 
divided doses over a 5 day period 


a) Single doses (table i) Increases in 
vaginal glycogen were obtained in 
all instances after oral as well as 
after parenteral estrone administra- 
tion Maximal responses (grade 4) were attained 
more rapidly after oral administration (average 5 4 
days) than after parenteral injection (average 8 6 
daysl Maximal reaction after oral administration was 
never sustained longer than for 2 days, whereas 
comparable amounts injected maintained this effect 
for as long as 14 days The failure of large oral doses 
to provoke prolonged reactions is undoubtedly due 
to lack of assimilation or through excretory loss from 
the gastrointestinal tract Excretion studies (urine 
and feces) to determine the proportion of ingested 
estrone lost m this manner were not made 

The effects of individual susceptibility and con 
comitant disease arc shown in patients 2 and 5 
Patient 2 had reached the terminal stages of general 
ited tuberculosis Studies with single oral and 
parenteral administrations (7 5 mg each) and, finally, 
150 mg in five injections (table 2) showed progres 
sively less response with approaching exitus It is to 
be noted, however, that the curves obtained for 
identical amounts by the two routes are strikingly 
similar Patient 5, who had repeatedly shown pro 
longed maximal responses to estrone by both routes, 
showed a less sustained response after 1 3 mg (single 
dose) given parentcrally than did others with smaller 
amounts Her death at the conclusion of this trial 
was preceded by withdrawal bleeding 

b) Divided doses, (table 2) Increasfes 
in vaginal glycogen were obtained 
in all instances and by both routes 
Oral administration of estrone in divided doses 
produced maximal reaction as rapidly (average 
62 days) as did the parenteral method (average 
7 days) Sustamed maximal effects with divided 


Table i Graded responses in vaginal glycogen index to estrone given in single doses 


Route of 
Administra 
t\on ' 

Patient 

Num* 

ber 

Estrone 

rag 

T. 

2 

1 

4 

5 

6 

7 

Grade of Vagtml Glvcogen Index on Days 

S 9 xo n \2 x'i, 14 16 x-j iB 19 20 21 

22 2^ 24 25 26 27 

Oral 

I 

5 0 

2 

2 

2 

2 


3 




3 



2 


2 

2 

2 

2 

2 

2 



Parenteral 

I 

5 0 

2 

2 

2 

2 

2 

2 

2 

2 

3 

I 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

32312 

Oral 

2 

7 y 

1 

1 

I 

3 

2 

J 




3 

2 



2 

2 

I 

I 


1 




Parenteral 

2 

1 7 y 

1 

X 

I 

1 

2 

I 

2 

2 

3 

3 

2 

3 

3 

4 

3 

2 

3 

2 

I 

1 

X 

III 

Oral 

3 

1 10 0 

2 

2 

2 







2 













Parenteral 

3 

10 0 

2 

2 

2 

2 

3 

4 

4 

4 

4 

4 

4 

3 

4 

4 

3 

3 

I 

1 

I 




Oral 

4 

y 

2 

2 ' 

3 

2 

2 

3 




3 




t 

2 

2 

2 


2 




Parenteral 

4 

12 3 

2 

2 

2 

2 

2 

1 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

432322 

Oral 

3 

15 0 

2 

2 

3 

2 


4 

3 


2 

2 

2 

I 

X 

I 

1 








Parenteral 

5 

ly 0 

1 

I 

I 

I 

2 

2 

2 

3 

4 

4 

4 

4 

3 

3 

2 

2 

3 

(Exitus) 




Figures in boldface represent grade of glycogen index on day of treatment 


364 


HAROLD C. MACK AND THOMPSON ALE 


Volume 2 


Table 2. Graded responses in vaginal glycogen index to graduated amounts of estrone given in divided doses 


Route of 
Administra' 
tion 

Patient 

Num' 

ber 

Estrone, 

mg. 

I 

2 

3 

4 

y 

6 

Grade of Vaginal Glycogen Index 

7 8 9 10 II 12 13 14 ly 16 17 18 

on 

19 

Days 

20 21 

22 

23 24 ay 26 37 38 

Oral i 

6 

B 

2 

2 

3 

4 

4 

4 

4 

4 

4 

4 

4 

3 

3 

4 

3 

3 

3 

3 

3 

2 

2 





Parenteral 

6 


2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

3 

3322 

Oral 

B 

B 

2 

I 

2 

2 

2 

3 

3 

4 

4 

4 

3 

3 

2 

3 

2 

2 

2 

2 

2 

2 






Parenteral 

B 

B 


3 

2 

I 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

2 

2 

3 

2 

2 2 2 

Oral 

8 

10. 0 

1 

I 

I 

I 

I 

2 

3 

4 

4 

3 

I 

I 

I 

2 

I 

I 

I 

I 

I 

I 






Parenteral 

3 

10. 0 

I 

I 

2 

2 

2 

3 

3 

4 

4 

4 

4 

3 

3 

3 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Oral 

9 

12. y 

I 

2 

2 

2 

3 

3 

4 

4 

4 

4 

3 

3 

3 

2 

2 

3 

2 

2 

2 

2 

2 

I 

I 



Parenteral 

10 

12. y 

2 

I 

I 

2 

I 

3 

3 

4 

4 

4 

4 

3 

I 

3 

3 

2 

I 

2 

2 

2 

I 

I 

2 

I 

I I 

Oral 

JO 

ly.o 

I 

I 

2 

2 

2 

2 

2 

3 

3 

4 

4 

4 

4 

4 

3 

3 

2 

2 

I 

I 

I 

I 

I 



Parenteral 

2 

ly.o 

I 

I 

I 

I 

2 

2 

3 

2 

2 

2 

2 

I 

(Exitus) 












Figures in boldface represent grades of glycogen index on days of treatment. 


dosage were more nearly equal than were those ob^ 
tained from single doses. This difference is probably 
explained by diminished excretory loss. Patient 6 , a 
highly estrogen sensitive subject, showed remarkably 
prolonged maximal reactions to both methods of ad- 
ministration. All subjects of this group (with the 
exception of patient 2) were in reasonably good con' 
dition. The corresponding curves for oral and paren' 
teral administration are closely parallel with the one 
exception noted (2). 

Toxicity. No toxic manifestations (nausea, vomit' 
ing) resulted from the oral administration of estrone, 
nor were any untoward effects noted upon the exist' 
ing tuberculosis. No attempt was made to correlate 
vaginal smear changes with the effects of therapy 
upon menopausal symptoms. 

SUMMARY 

A group of 10 menopausal women with advanced 
vaginal atrophy, as indicated by marked glycopenia, 
received graduated doses of estrone by oral and par' 
enteral administration. The effects of identical 
amounts, given in single or equally divided doses, 
were determined from daily vaginal smears stained 
for glycogen by the iodine vapor method. Evi' 
dence is presented which indicates 
that oral administration of estrone 
• induces vaginal glycogen increases 
identical with those following pa' 
renteral administration of the same 
amounts. Maximal vaginal effects were obtained 
more promptly after oral than after parenteral ad' 
■’ Station. More prolonged effects were obtained 
« divided daily doses than from single large 
'‘■s when given by mouth. Lack of assimilation 
'Ugh excretory loss from the gastrointestinal tract 
offered as an explanation of the lack of greater effec' 
tiveness of large oral doses. Parenterally administered 


estrone in single doses exerted a less prompt, though 
more prolonged effect; when equal amounts were 
given in divided doses the sustained action by both 
routes was more nearly equal. Variations of individual 
susceptibility and the influence of concomitant dis' 
ease appear to influence the intensity of the vaginal 
glycogen response. No toxic effects (nausea, vomiting) 
were noted in any patient after oral administration. 

CONCLUSIONS 

1. Vaginal glycogen content, as demonstrated by 
the iodine vapor method of staining vaginal smears, is 
a sensitive index of estrogenic activity in the human 
subject. 

2. Estrone when given orally is highly effective in 
augmenting the glycogen content of the vaginal mu' 
cosa. 

3. Estrone is neither destroyed in the gastrointes' 
tinal tract nor sufficiently altered in its metabolism to 
interfere with its estrogenic effect upon the vaginal 
epithelium. 

4. The promptness with which estrogenic effect 
follows the administration of estrone by mouth, and 
the ability of the oral route to sustain maximal effects 
by daily doses, suggest that this method can supplant 
parenteral injections in estrogen therapy. 

5. Lack of toxic reactions in this series suggests the 
use of oral estrone, especially when synthetic pro' 
ducts are not tolerated. 

REFERENCES 

1. Mack, H. C. : A new and rapid method of staining vaginal 
smears based upon a specific color reaction for . glycogen. 
Harper Hospital Bull, i : 54. 1942. 

2. Freed, S. C. : Present status of commercial preparations. }■ Am. 
Med. Assoc. 117: 1175:. 1941. 

3. McLaren, H. C. : The normal menopause. J. Obst. & Cynaec. 

Brit. Emp. 48: i. 1941. . , , „ 

4. Gillman, J. : Effect of single injections of estradiol benzoate on 
the normal human cycle with special reference to the problem 
of estrogen sensitivity./. Clinical Endocrinology 2: 146. I94*' 










Glycogen Studies on 
Human Endometrium; 

Correlation of Quantitative Chemical 
Estimation and the Qualitative Demon- 
stration by Histological Methods 


M. A Spyker, M D,, and 
R S Fidler, M D 

From the Department of Pflthology, College 
of Medicine, Ohio State Unitersit:^ and the 
Department of Pathology, White Cto55 
Ho5^itah Co/itmbus, Ohio 


[Endometrial Glycogen] 


T he quantitative estimation of glycogen in the 
endometrium was first made by Van Slyke and 
Chen (i) in 1936, using the female macaque 
They stated that there was an increase in glycogen 
in the differentiative stage over that of the prolifera* 
tive stage, noting that in the proliferative stage the 
endometrium contained 0 3 gm per cent, the differ 
entiatue phase 053 gm per cent of glycogen and 
that on the first day of ovulatory menstruation there 
was an even slightly higher increment 

Zondek, in 1940 (2, 3) noted the same relationship 
in human endometrium He reported o 38 gm per 
cent in the proliferative phase, 0 437 m the interval 
phase, and 0 427 gm per cent of glycogen m the 
differentiative stage 

Randall and Power, in 1942, (4) estimated the gly^ 
cogen content of human endometrium taken by curet^ 
tage, they noted m the late proliferative phase an 
average of o 171 gm per cent, in the early differentia^ 
tivc phase, an average of i 09, and in the late differ' 
entiative phase, an average of 0 71 gm per cent of 
glycogen 

In order to investigate further these slightly diver 
gent results and to correlate, if possible, the amount 
of chemically demonstrable glycogen for a given 
sample of endometrium with that shown by histo 
logical methods, the following investigation was 
undertaken 

METHODS 

Thirty three specimens of human endometrium 
were analysed quantitatively for the glycogen con 
tent and corresponding blocks of tissue were stained 
for glycogen and controlled by mucm staining m 


serial sections These specimens were furnished from 
operative cases in which hystereejomy was done and 
the whole uterus was available This afforded ample 
material for chemical and histochemical studies 

The uterus as obtained from surgery was immedi- 
ately opened and blocks of the endometrium for the 
histochemical procedures fixed in absolute alcohol 
The rest of the endometrium was carefully scraped 
from the myometrium with a dull spoon, care being 
used not to include any myomctnal tissue This was 
immediately transferred to the freezing microtome 
and frozen solid in a stream of carbon dioxide, chipped 
off into a taxed watch gla ss and weighed After weigh- 
ing, the frozen tissue was transferred to a 50 cc Erlen 
meyer pyrex flask containing 5 cc of 75 per cent 
potassium hydroxide, shaken well, and pheed on the 
boiling water bath under a cold water reflux con 
denser for 3 hours At the end of this time the sample 
was neutralized with concentrated hydrochloric acid, 
and 5 cc of 2 2 per cent hydrochloric acid was added 
The conversion was allowed to act for 3 hours 

At the end of this time the sample was again 
neutrabzed with o 275 per cent sodium hydroxide 
and the glucose determination carried out according 
to the technic of Miller and Van Slyke (5) Aliquots 
whose titration show^-d no glucose were tested for 
carbohydrate by the phenlhvdrazine hydrochloride 
reaction and the resorcin hydrochloride test for simple 
sugars 

The blocks of endometrium for histochemical de- 
terminations were fixed in absolute alcohol, and suc- 
cessively transferred to 80 per cent alcohol, acetone 
and paraffin Serial sections were mounted, one senes 
being stained with Delafield’s hematoxybn and Best s 
carmine for glycogen, and the other with Delafield’s 
hematoxylin and Mayer's mucicarmine for mucm 
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The phases of endometrial development in the 
various specimens were dated from the first day of 
menstrual flow in conformity with the terminology 
used by Zondek and Stein (2), and by Randall and 
Power (4). The stage of active regeneration following 
the menstrual flow was designated as proliferative. 
The stage immediately following this, in which there 
appears histologic evidence of glycogen formation, has 
been designated as the interval stage; this pattern is 


cleus toward the central position of the cell. Such gly- 
cogen was designated as basal. Increasing accumula- 
tions of glycogen were found to extend toward the 
distal or lumenal end of the cell, occupying a position 
lateral to the nucleus, and were designated as being 
in the transitional position. Later this glycogen ac- 
cumulated at the lumenal or distal portion of the epfl 
tbelial cell and the nucleus again assumed a basal posh 
tion. Small amounts of the lumenal glycogen were 


Table i. Chemical determination and histological estimation of glycogen in human endometrium 


Endometrial 

Stage 

Chemical Determinations 

Histological Estimations 

Weight 
sample, gm. 

Glycogen 

mg- % 

P 

R 

Amount of glycogen 
stained in 

Amount of Mucin 
Stained in 

Cells 

Lumen 

Cells 

Lumen 

Early proliferative 

0. 140 


0 

0 

0 

0 

0 

3 + 

Early proliferative 

0.059 

88 



0 

0 

0 

3 + 

Early proliferative 

0.542 

240 



0 

0 

0 

r-+ 

Early proliferative 

0.408 

63 



0 

0 

0 

I'+ 

Early proliferative 

0,632 

114 



0 

0 

0 

1+ 

Early proliferative 

0.632 

114 



0 

0 

0 

I-+ 

Early proliferative 

0-345 

336 



0 

0 

0 

I-rf 

Mid proliferative . 

0. 307 

186 



I+, basal 

0 

0 

3 + 

Mid proliferative. 

0.830 


0 

0 

0 

0 

0 

3 + 

Mid proliferative 

0.775 


0 

0 

i-h, basal 

0 

0 

4 + 

Mid proliferative 

0.220 

180 



i+. basal 

0 

0 

1+ 

Mid proliferative 

0.930 

147 



i+, basal 

0 

0 

2+ 

Mid proliferative 

0.378 

404 



i+, basal 

0 

0 

2+ 

Mid proliferative 

0.762 


0 

0 

0 

0 

0 

2+ 

Mid proliferative 

3-435 

47 



0 

0 

0 

1+ 

Mid proliferative 

0.964 

138 



0 

0 

0 

0 

Mid pioliferative 

0.856 

142 



0 

0 

0 

1+ 

Mid proliferative 

I. I5I 

123 



0 

0 

0 

1+ 

Mid proliferative 

0, 122 

62 



i-p, basal, distal 

0 

0 

2 - 4 - 

Mid proliferative 

0.442 

387 



i+, basal 

0 

0 

3 + 

Late proliferative 

2.664 

231 



i+, basal 

0 

0 

3 + 

Late proliferative 

2.899 

308. 



3+, basal, distal 

0 

0 

4 + 

Early interval 

1.390 

527 



3+, basal, distal 

0 

0 

4 + 

Mid interval 

0.590 

236 



2-j-, basal 

0 

0 

3 + 

Mid interval 

0.354 

293 



2+, basal, distal 

0 

0 

2+ 

Mid interval 

0.932 

66 







Mid interval 

1.024 

56 



-!+, basal, distal 

0 

0 

4 + 

Early differentiative 

2.490 

93 



i+, distal 

0 

0 

4 + 

Early differentiative 

0.550 

303 





0 

1+ 

Mid differentiative 

1-474 

924 



2+, basal distal 

0 

0 

4 + 

Late differentiative 

1.550 


0 

0 

0 

0 

0 

4 + 

Late differentiative 

0.585 

239 



0 

0 

0 

4 + 

Late differentiative 

0.200 

570 



I+, basal 

0 

0 

4 + 

Late differentiative 

1.362 

23 



i 0 

0 

0 

■3+ 


P, phenylhydrazine test; R, resorcin-HCl test. 


identical with that of endometrial development which 
is sometimes designated as ovulatory. The stage of 
distinct post-ovulatory differentiation follows this 
interval stage. Further descriptive limitations may 
be placed on these various stages by applying the 
terms early, mid or late. 

The position of stained glycogen' in the epithelium 
af the endometrial gland was designated by its loca- 
tion relative to the nucleus of the individual epithelial 
cell. The first or earliest position was at the base of 
the cell adjacent to the basement membrane, in which 
position the glycogen apparently displaced the nu- 


occasionally extruded as globules into the lumen of 
the gland. 

RESULTS 

In table i are shown the endometrial stage, the 
weight of the sample, the grams of glycogen per 100 
gm. of tissue, the results of the phenyl-hydrazine-HCl 
reaction and the resorcin-HCl test, the qualitative 
estimate and the position of the glycogen and mucin 
in the stained sections. 

Proliferative and interval phases. There were 6 
specimens in the early proliferative stage which 
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showed a glycogen content ranging from zero to 
o 336 gm per cent and averaging o 141 gin cent 
No glycogen was demonstrated histologically in the 
glandular or surface epithelium by the oil immersion 
lens at goo diameters The mucin control sections had 
been made to determine the amount of error due to 
the reaction of mucin with acid stains and to see if 
glycogen stained as mucin or if it was possible to 
stain mucin as glycogen Also it was desired to de- 
termine if glycogen and mucin occupied the same 
position in the cell and gland lumen The glycogen 


The progressive increase of the glycogen content is 
illustrated in a late proliferative specimen containing 
o 3314 gm per cent of glycogen This tissue, on sec- 
tion, showed a slight amount of basal glycogen and 
large amounts of mucin in the lumen of the gland 
A late proliferative early interval specimen con- 
tained o 20S7 gm per cent of glycogen, histologically, 
large amounts of glycogen appeared in the basal and 
distal positions of the gland cells Very large amounts 
of mucm were found in the lumen of these glands 
One specimen representing the early interval phase 


Table 2 Correlation of the day of the menstrual cycle with the endometrial stage, and quantities op clycooen 

OBTAINED BY VARIOUS INVESTIGATORS 


Day 

of 


Randall ^ Power 1 

Zondek &? Stem 

Spyker Fidler 

Endometnal 

Kumber 

Glycogen, mg % I 

Number 

Glvcogcn,mg% ' 

Number 

Glycogen, mg % 

Men* 

Stage 

of 




of 




of 






Aver* 

age 







strual 


speci* 

mens 

Max 

Min 

speci- 

mens 

Max 

Mm 

Aver 

age 

speci- 

mens 

Max 

Mm 

Aver- 

age 

9 

Early proliferative 





2 

8 

0 

4 

6 

34 

0 

14 

10 

Early proliferative 





3 

15 

0 

8 





II 

Mid proliferative 

I 

18 







13 

40 

0 

12 

13 

Late proliferative 









1 

39 



M 

Late proliferative 

3 

36 

0 

*9 

I 

10 



I 

3J 



ly 

Early interval 

I 

113 











l6 

Early interval 


15 







z 




17 

Mid interval 

4 

126 

13 

77 

I 

99 




19 

6 

16 

18 

Mid interval 










19 

Mid interval 

I 

44 



7 

47 

7 

31 





30 

Late interval 

3 

6y 

36 

51 


7 






31 

Late interval 

3 

6g 

38 

5t 

2 

51 

47 

49 





33 

Bitly diSerentiative 

3 

168 

57 

100 

I 

■3 

3 

30 

9 

30 

13 

14 

Earlv differentiative 
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was found entirely within the glandular epithelial 
cell and at its base, the mucm was found m from slight 
to large amounts in the lumen of the gland and in the 
uterine cavity 

Zondek has stated (3) that no glycogen has yet 
been detected in the uterine mucosa of human sub- 
jects during the phase of follicular maturation, by 
means of histochemical methods In this series there 
were 12 specimens m the mid-proIiferative stage con- 
taming glycogen, ranging from ::ero to o 404 gm per 
cent and averaging o no gm percent The glycogen 
m this stage was histologically demonstrable in small 
amounts, or not at all It usually consisted of fine or 
coarse granules and was located immediately above 
or below the nucleus None was found in the lumen 
of the ghnd Mucm was present m the lumen of the 
glands 


contained o 5274 gm per cent of glycogen and, on 
section, large amounts of basal and distal granules of 
glycogen were demonstrated Mucm was present in 
very large amounts 

A decrease of the glycogen content is illustrated in 
4 mid-interval specimens of endometrium which con 
tamed glycogen ranging from o 2931 to o 0561 gm per 
cent and averagmg 0 1603 Shght to moderate 
amounts of basal and distal glycogen were demon 
strated histologically with moderate to very large 
amounts of mucin nvthe lumen of the glands 

Dijfcrcntifltiie or secretory phases Two early differ- 
entiative specimens of cndomf*tnum contained glyco 
gen ranging from o 3039 to o 0930 gm per cent and 
averagmg o 1984, which is a higher level than is 
found in the proliferative phase Slight amounts of 
glycogen in the distal portion of the gland epithelium 
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were demonstrated in histologic sections and slight 
to very large amounts of mucin in the lumen of the 
glands. 

Four late-differentiative samples contained glyco' 
gen ranging from zero to a maximum of 0.57 gm. per 
cent and averaging 0.2081, thus maintaining a higher 
level than was found in the proliferative phase. The 
sections showed none to slight amounts of stained 
glycogen in the glandular epithelium and a moderate 
amount in the epithelial cells of the surface epithe' 
lium. There were large to very large amounts of 
mucin in the lumen of the glands. 

The chemical reactions for carbohydrate, espe- 
cially glucose, with phenylhydrazine and resorcin 
hydrochloride, were made on all aliquot samples 
giving a negative quantity for glucose in the titration 
with ceric sulphate. 

The data in table 2 represents an attempt to corre- 
late the day of the menstrual cycle with the phase of 
histologic development of the endometrium, by com- 
paring the quantitative amounts of glycogen reported 
by Randall and Power, by Zondek and Stein, and our 
data. Randall and Power found the highest percent- 
age of glycogen on day 22, the lowest on day 14. They 
obtained consistently high values for specimens from 
the 17th to 28th days. These were, on an average, 
well above the estimations on specimens from days 
I to 17. Zondek and Stein obtained the highest glyco- 
gen percentage in endometrium obtained on day 17, 
the lowest on days g and 10 and in those from patients 
with anovulatory cycles. The specimens of endome- 
trium in the differentiative stage contained more 
glycogen than those in the proliferative stage. 

In the series of studies in our laboratory the high- 
est glycogen percentage was obtained • in the mid- 
differentiative phase of the endometrial cycle, the 
lowest in the early proliferative and late differentia- 
tive stages. High values for glycogen were obtained 
in some specimens from the proliferative, interval and 
differentiative phases of the menstrual cycle, although 
several samples from each phase showed low values. 
In this study there was little evidence of the associa- 
tion of the presence of high, medium and low quanti- 
ties of glycogen in relation to the phases of the cycle 
as compared with the reports of other workers. The 
quantities of glycogen in the tissues of the differentia- 
tive phase were, on an average, higher than those of 
the proliferative stage. 

COMMENTS 

It is noted that graphs of the glycogen content of 
the endometrium do not coincide particularly with 


any reported hormone levels influencing the endo-, 
metrium, but instead, follow these factors by i to 3 
days. Roughly, the highest percentage of glycogen 
found by Randall and Power was on day 1 5 and the 
curve remained at a higher level in the differentiative 
phase than in the proliferative phase. There was a 
second rise in this graph line on day 23 and the level 
following this was still higher than either of the two 
preceding levels. Zondek and Stein found low glyco- 
gen levels in the proliferative phase, wdth a peak on 
day 17 and a sustained level in the differentiative 
phase which was higher than that in the proliferative 
stage. Our results show low levels in the proliferative 
phase with a peak in the mid-proliferative phase, one 
in the early interval and one in the mid-differentia tive 
phase. The level in the differentiative phase was 
slightly higher than that of the proliferative phase. 

SUMMARY AND CONCLUSIONS 

1. From these comparisons the conclusion can be 
made that proliferative endometrium contains at 
most only slight amounts of glycogen. 

2. In the interval phase the values for glycogen 
content of the endometrium are increased sharply. 

3. There is a postovulatory peak of glycogen con- 
tent which occurs at about the 1 5th to 20th day of the 
cycle. 

4. In the differentiative phase, the endometrium 
contains quantities of glycogen in excess of that in 
the proliferative stage. 

5. The presence of mucin seems to be independent 
of the hormonal influence. It is relatively less in a 
stage in which the glycogen metabolism is more 
normal and is increased in cystic modifications of the 
endometrium. Mucin was never demonstrated within 
the cells but only in the lumen of the gland or in the 
uterine cavity. 

6. Glycogen is found chiefly in the epithelial cells 
of the glands and surface, but it may appear in the 
gland lumen during the interval and late differentia- 
tive phases and also in the uterine cavity. 

7. The presence of glycogen in the stroma was 
rarely evident. 
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ruMEB.ous Workers have reported that the 
intcrmenstrual administration of hormonal 
estrogens m relatively large doses results m 
an 'over-riding' of corpus luteum function Our 
group, using m this fashion moderate doses of hor- 
monal estrogens in women with normal ovarian func- 
tion, observed no depressing effects upon corpus lu- 
teum function (t). 

Since the non hormonal estrogen, diethylstilbestrol, 
IS available at low cost, its clinical use has been wide- 
spread. Unfortunately many of its applications have 
been and continue to be uncritical. In view of these 
facts It seemed worth while to investigate the effects 
of the contta-physiologic use of moderately small 
doses of diethylstilbestrol in women with normal 
ovarian function. The present communication deals 
with this investigation. 


METHODS 

Thirteen patients in whom episodes of bleeding oc- 
curred from a progestational endometrium were 
chosen for these studies. Their ages ranged from 18 
to ja years and averaged 05.5 years. 

Diethylstilbestrol was administered orally in 
daily amounts ranging from 1 to 6 mg. Treatment was 
given to 12 patients for 10 days during the first half 
of the menstrual cycle, from the yth to the 14th day 
inclusive In the case of one patient, who received 
therapy during 4 menstrual cycles, treatment was 
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begun on the 5 th day and ended on the a4th day of 
each cycle. 

Four patients received treatment during a single 
cycle, 5 patients during a consecutive cycles each, 2 
patients during j consecutive cycles each and a pa- 
tients each received treatment during 4 consecutive 
menstrual cycles 

The endometrium was sampled for study prior to 
and during treatment. Similar studies, made during 
menstrual cycles subsequent to therapy, permitted 
evaluation of persistent effects of therapy. Endome- 
trial biopsies were obtained within the first 24 hours 
after the onset of episodes of bleeding. Classification 
of endometrial responses was made by one of us 
(E.CH.). 

Data upon the length of the cycle and the duration 
and amount of bleeding before, during and following 
therapy were analysed 

Studies of the urmary excretion of sodium preg- 
nancdiol glucuronide m 6 patients were made prior to 
and during therapy. The method of Venning was 
employed (2). 

All patients had complete medical, gynecologic 
and endocrine surveys, including determmations of 
the basal metabohe rate and roentgenograms of the 
sella turcica. 

DATA 

The immediate effects of diethylstilbestrol were 
studied during a total of J2 cycles, the remote effects 
dunng another 23 cycles. 

Dosage schedules The daily dosage and the days 
of therapy, with relation to the menstrual cycle, were 
distributed as follows. 

1 mg , 5th to 14th days inclusive, 10 patients, 26 cycles 

I mg , 5th to 24th days inclusive , i patient, 1 cycle 


J6g 
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2, mg., 5th to 14th days inclusive; i patient, i cycle 

2 mg., 5th to 24th days inclusive; i patient, i cycle 

3 mg., 5th to 24th days inclusive; 1 patient, 2 cycles 

6 mg., 5th to 14th days inclusive; i patient, i cycle 

Effect upon endometrium. The endometrial rC' 
sponses ivere studied in 15 of the 32 cycles during 
which therapy was given to 9 of the 13 patients under 
treatment. In all but one instance, these studies were 


Table i. Summary of series of consecutive treatment cycles 
AND of the endometrial RESPONSES IN 1 5 CYCLES SAMPLED 


Pa- 

tient 

Series 

Consecutive Cycles of Therapy 

I 

2 

1 

4 

I 

I 

Persistent 






estrogenic 




2 

I 

Persistent 






estrogenic 




3 

I 

Marked 

None 





progesta- 






tional 




4 

I 

Progesta- 

None 





tional 




5 

I 

None 

Persistent 






estrogenic 



6 

I 

Persistent 

None 

Persistent 




estrogenic 


estrogenic 


7 

I 

Persistent 

Persistent 

Persistent 




estrogenic 

estrogenic 

estrogenic 


8 

I 

Progesta- 

None 





tional 





a 

Persistent 






estrogenic' 




9 

I 

None 





2 

None 





j 

None 

Progesta- 

Persistent 

Marked 




tional 

estrogenic 

progesta- 






tional 

JO 

I 

None 





2 

None 




II 

I 

None 




12 

I 

None 

None 



13 

I 

None 

None 

None 

None 


1 Following 2 mg. of diethylstiibestrol daily from yth to 14th 
days inclusive. 


made after therapy which consisted of i mg. of di- 
ethylstilbestrol daily from the 5th to the 14th days of 
the cycle. Two-thirds of the specimens of endome- 
trium were estrogenic in type, while one-third were 
progestational (table i). 

Endometrial studies were made on 3 patients dur- 
ing a total of 13 cycles subsequent to the cessation of 
therapy. Twenty per cent of the specimens were 
estrogenic in character, while 80 per cent were pro- 
gestational in type (table 2). These follow-up studies 
were made on patients who had been previously 
treated during 2 to 4 consecutive cycles. 

Effeas upon length of the cycle. There was consist- 
ent shortening of the cycles in 5 patients, the average 
length being reduced from 29.6 days prior to therapy, 
to 20.3 days during treatment. The cycles of 2 pa- 


tients were consistently lengthened during therapy, 
the average being increased from 25.4 days prior to 
therapy to 38.2 days during treatment. Alterations 
in the length of the cycles of 5 patients were not con- 
stant in any one direction. The average length of the 
cycle of these patients prior to therapy was 28 days 
and during treatment was 27.6 days. There was no 
significant change in the length of the cycles of one 
patient during therapy. 

Subsequent to the cessation of diethylstiibestrol 
therapy 3 patients, who had had consistently short- 
ened cycles during therapy, were investigated for 13 
cycles. The average length of these was 29.1 days. 
The average length before and during treatment had 
been 26.8 and 21 .2 days, respectively. Nine cycles of 
4 patients, who had had varying alterations in the 
length of cycles during therapy, averaged 25.6 days 
in length following cessation of treatment. Prior to 
and during treatment the average length was 27.9 
and 28.7 days, respectively. Variations in the length 
of the cycles, as well as other pertinent data, of 2 of 
these patients, are given in figures i and 2. 

Only one episode of uterine bleeding occurred con- 
comitantly with therapy. In this instance, bleeding 
began on the 3rd day of treatment and terminated 


Table 2. Summary of series of consecutive cycles investigated 
FOLLOWING therapy AND OF THE ENDOMETRIAL 
FINDINGS IN II CYCLES SAMPLED 


Pa- 

tient 

Follow- 

ing 

Series 

of 

Treat- 

ment 

Consecutive Cycles Following Therapy 

I 

2 

3 

4 

6 

I 

None 

None 

None 

None 

7 

I 

Moderate 

Hyperes- 

None 

Moderate 



progesta- 

trogenic 


progesta- 



tional 



tional 

8 

I 

None 




9 

I 

Progesta- 

None 

Progesta- 




tional 


tional 



2 

Progesta- 

Persistent 





tional 

estrogenic 




3 

Moderate 






progesta- 






tional 




10 

I 

Progesta- 






tional 





2 

None 

Progesta- 






tional 



12 

I 

None 




13 

I 

None 

None 

None 

- 


with the course of therapy 8 days later. Estrogen 
withdrawal bleeding followed after 5 days. 

Effect upon duration and amount of uterine bleeding. 
There was a tendency for changes in the duration of 
bleeding during therapy to parallel the alteration in 
the length of the cycle. Those patients who had con- 
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sistently shortened cycles experienced shorter cpi 
sodes of bleeding, while those who hnd lengthened 
cycles hid notably longer bleeding phases Those 
patients m whom alterations m the length of the 
cycle were variable experienced no significant changes 
in the duration of bleeding These tendencies disap- 
pear, however, when averages of the duration of 
bleeding for the whole group before, during and after 
therapy arc considered These averages were 5 8 
days, 5 o days and 6 8 days, respectively 

It was observed that the episodes of bleeding 
which followed the first cycle after cessation of ther- 
apy generally were longer than the average duration 
prior to treatment In subsequent cycles, however, 
bleeding phases of normal length often recurred 

The influence of therapy upon the amount of uter- 
ine bleeding wis of the same order as that upon the 
duration of bleeding The patients who expenenced 
shortened cycles as a result of therapy reported a de- 
crease m the number of sanitary pads required An 
increase in the number of pads required was reported 
by those patients who had lengthened cycles No 
significant findings were encountered m patients who 
experienced no characteristic alterations of menstrual 
flow The average number of well saturated pads 


days In the case of the only patient in whom therapy 
lasted from the yth to the aqth day of the cycle, the 
time between cessation of therapy and the onset of 
bleeding averaged 1 8 days The average length of the 
cycle of this patient prior to treatment was a; 4 days 
Ejfect upon urinary excretion 0/ sodium pregnanedio! 
glucuromde Determinations of the prcgnancdiol 
complex levels were made on the urine of 6 patients 
during a total of 6 cycles prior to therapy, and during 
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PRECNANEDlOL COMPLEX, OMC 
STILB 2 mg 5th'-24lh OaYS 
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Fio a Effects op diethyutilbestroi (Stilb) on duration of 
bleeding c>ck$ and pregnanedio) excretion of patient 13 Episodes 
of bleeding arc represented for each cycle at the left of the graph 
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Fio I ErpEcrs OF DreTniiiiu,BtJTFioi. (Stilb 1 on duration of 
bleeding cycles endometrial responses (P and F-f-, progestational 
E “trogemc) and prcgnancdiol excretion of patient g Episodes 
of bleeding are represented for each cycle at the left of the graph 


used by the group as a whole prior to, during and 
after therapy were 13, 10 and 13, respectively 

Effeas upon withdrawal blerdmg time The cri- 
terion employed for the definition of withdrawal 
bleeding was the occurrence of an episode of bleeding 
within a few days after cessation of therapy and con 
siderably in advance of the expected date of bleeding 
In 14 cycles of 7 treated patients the withdrawal 
bleeding time averaged 6 days The range was from 3 
to 8 days The length of these cycles avenged 19 5 


a total of 7 cycles in these patients during treatment 
Only 2 patients excreted the complex prior to ther- 
apy, 28 and 31 mg , respectively, were recovered No 
prcgnancdiol complex was recovered in any of the 
patients during treatment Endometrial studies were 
made at the onset of bleeding m 3 cycles of 3 of these 
patients during treatment The endomctria were 
estrogenic in nature 

The number of determinations of the prcgnancdiol 
complex averaged 13 per patient prior to therapy, and 
19 per patient during treatment 

Urttoivard effects No significant untoward effects 
of therapy were observed or reported by the patients. 


The contraphysiologic employment of moderately 
small doses of the non hormonal estrogen, diethystil- 
bestrol, in women with normal ovarian function 
produced definite effects upon the menstrual cycle. 
These effects were manifested in the various elements 
chatacuenstic of the menstrual cycle, 1 e , the status 
of the endometrium at the onset of bleeding, the length 
of the cycle and duration and character of the flowing 
The occurrence of depressions of corpus luteum 
function m a number of instances was indicated by 
the preponderance (67%) of specimens of estrogenic 
endomettia over progestational ones (33%) during 
therapy This effect often occurred during the first 
cycles of treatment Of 8 endometrial simples taken 
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at this time, 5 were estrogenic and 3 were progesta' 
tional in nature. 

Diethylstilbestrol therapy was associated with dis- 
turbances in the cychc nature of bleeding in all but 
one patient. These alterations in the amount of 
bleeding were not directly proportional to alterations 
in duration of bleeding, but represented an actual 
increase or decrease of the flow. 

Variations in endometrial response and in altera- 
tion of the bleeding cycles of patients, and, in sev- 
eral instances, of the same individual, on the same 
dosage, are worthy of note. These differences may be 
explained on the basis of individual ovarian capacity 
and the varying tolerance of these patients to an exog- 
enous synthetic non-hormonal estrogen. 

It IS apparent from the data presented that the ef- 
fects of diethylstilbestrol on the menstrual cycle, 
which were observed during treatment, are not 
cumulative. No instances of prolonged persistent de- 
pression of ovarian function were encountered. 
Progestational endometrium was found in each of 5 
instances wherein endometrial samples were obtained 
at the end of the first cycle which occurred subse- 
quent to the cessation of therapy, despite the fact 
that some of these patients had received therapy 
during a to 4 antecedent cycles. The occurrence of 
progestational endometrium in 80 per cent of the 
specimens obtained during cycles following therapy, 
the recurrence of cyclic bleeding and the return of 
flow to one of normal duration and amount following 
cessation of therapy, are additional evidence that, in 
the dosages and manner of administration employed, 
diethylstilbestrol has no lasting undesirable effects. 


These findings, however, do not warrant any state- 
ment with regard to the ultimate results that follow 
protracted therapy with larger doses of diethylstil- 
bestrol. 

SUMMARY 

Moderately small doses of diethylstilbestrol were 
used contraphysiologically in 13 women who had 
normal ovarian function. Depression of corpus luteum 
function during therapy was indicated by bleeding 
from an estrogenic endometrium in two-thirds of the 
cycles during which the endometrium was sampled 
The failure to recover sodium pregnanediol glucuron- 
ide from the urine of 6 patients during therapy was 
taken as further evidence for depression of corpus 
luteum function. 

Marked alterations in the menstrual cycle occurred 
with regard to length of the cycle and to duration 
and amount of bleeding. 

The effects of diethylstilbestrol apparently are not 
cumulative when it is used in therapeutic schedules 
comparable to those reported. No prolonged, undesir- 
able effects were noted. Progestational endometrium 
was encountered in all biopsies which were secured 
at the end of the first cycle which followed cessation 
of therapy. These findings do not warrant any state- 
ment regarding results that might follow the prolonged 
use of diethylstilbestrol in larger doses. 
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I N AN EARLIER REPORT, by members of our group, 
which considered the progesterone like effect of 
desoxycorticosterone acetate administered in- 
tramuscularly to women, it was observed that no evi- 
dence existed that desoxycorticosterone acetate was 
metabolised into androgenic substances (i) More re- 
cently, additional data have been gathered which are 
relative to this point Determinations for 17 ketoster- 
Olds were made on the urine of a patients with Addi- 
son’s disease who were being treated with desoxycor- 
ticosterone acetate^ The results of these led to 
further studies of the administration of this substance 
to normal individuals The present communication 
deals with these studies 

METHODS 

The individuals studied were divided into 3 groups 
as follows group i, patients with Addison's disease, 
group 2, women with mtercurrent ovarian failure 
associated with the absence of uterme bleeding, 
group 3, normal individuals 

Group I consisted of 2 patients, a woman aged 32 
years and a man aged 39 years, who were hospitalixed 
for an evaluation of presumed Addison's disease 
Studies of daily 24 hour urine specimens -were made 
on both patients during hospitalization These -were 
continued on the woman after her discharge from the 
hospital and were resumed upon her return for addi 
tional therapy Determinations of urinary 17 ketoster^ 
Olds were made in the case of both patients prior to 
and during therapy The urinary excretion of sodium 
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pregnanediol glucuronide was studied only in the 
woman and after initiation of treatment 

Group 2 was comprised of 5 women who had m' 
tcrcunent ovarian failure which was associated with 
the absence of uterme bleeding for periods ranging 
from 3 to 9 months The average age of these patients 
was 2S years Urinary levels of lyketosteroids and 
of the pregnanediol complex were determined prior 
to and dunng therapy The therapeutic schedule 
employed was essentially the following Estrone 
(10,000 lu) or estradiol benzoate (2000 Ru) was 
given intramuscularly daily for 14 consecutive days, 
desoxycorticosterone acetate (5 mg) and either es' 
tronc (10,000 I u ) or estnol glucuronide (1800 oral 
units) was given daily the next 14 days (therapy 
being discontinued, however, if bleeding began) One 
patient received two cycles of this therapy. The total 
dosage of desoxycorticosterone acetate ranged from 
^5 mg to 60 mg per cycle with an average of 47 5 mg 
Croup 3 consisted of 5 healthy individuals who 
volunteered for this investigation In the group were 
3 men whose ages averaged 26 years and 2 women 
whose average age was 26 years The women each 
received desoxycorticosterone acetate mtramuscu' 
larly, 5 mg daily for 5 days, beginning on the 12th 
day of the menstrual cycle The men each received 
intramuscularly 10 mg of desoxycorticosterone ace^ 
tate daily for 5 days Two of the men each had 2 
courses of treatment Consecutive 24 houT'unne spec- 
unens were collected, beginnmg 4 days prior to ini 
tiation of therapy and ending from 4 to 11 days fol 
lowing the last injection Levels of 17 ketosteroids 
were established on all individuals The pregnanediol 
complex excretion was studied only in the males The 
average daily titers of 17 ketosteroids were estab' 
lished as follows a), prior to treatment, b), during 
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treatment and c), following treatment. The term 
‘during treatment’ was defined to include the 5 days 
of treatment and the first 2 days following cessation 
of therapy. 

The estimation of 17'ketosteroids was made 
colorimetrically by the method of Oesting (2, 3), 


Days 
15 20 





Desoxycorticosterone acetate, 5 mg. on days indicated. 



■o (0 H 


o 0 


.= 10 


“ 0 
c 


B 


Oct. 1941 


Desoxycorticosterone acetate, 5mg.(x)or lOmg.lxJon 
days indicated. 

E 

Nov. I94l 



Implantotion of desoxycorticosterone acetate, (8 pellets 
of 75 mg. each ) = 





Dec. 1941 



□ ol base lines indicates negative 

pregnanediol complex determination. 


before 

during 


Adrenal cortical extract, equivalent to 40 gm. fresh gland, 
twice weekly, 0. 


Fig. I, A. Patient F. N- c? Addison’s disease. Levels of urinary 
i7'ketosteroids associated with desoxycorticosterone therapy. 
B. Patient M. T. 9 Addison’s disease. Levels of urinary 17- 
ketosteroids and sodium pregnanediol glucuronide associated with 
therapy consisting of desoxycorticosterone acetate and adrenal 
cortical extract. Episodes of uterine bleeding are represented at 
the beginning of each cycle by outlined blocks. E signifies pet' 
sistent estrogenic endometrium judged by endometrial biopsy. 


to therapy with desoxycorticosterone acetate was un- 
favorable. The patient was discharged and placed on 
a high sodium chloride intake. Figure i. A, relates de^ 
tails of treatment with desoxycorticosterone acetate 
and daily excretion levels of 17'ketosteroids averaged 
by weeks. 

Patient M. T., a 32xyear'old, white housewife, 
para 3, o, 3, was referred to the Endocrine Division 
for an evaluation of symptoms and recommendations 
as to therapy. Trials of treatment with an increased 
salt intake and varying doses of desoxycorticosterone 
acetate were made. Eight pellets of 75 mg. each of 
this substance were implanted subcutaneously in the 
right subscapular region. Progress in the hospital 
after implantation of pellets was satisfactory. For a 
few weeks following discharge, the patient showed 
evidences of over 'treatment. Five months after initial 
treatment, further therapy was required. This con- 
sisted of intramuscular administration of adrenal cor- 
tical extract.® Details of therapy and related urinary 
levels of i7'ketosteroids and the pregnanediol com- 
plex are shown in figure i, B. The daily 17-ketosteroid 
excretion levels are reported in terms of weekly aver- 
ages. This patient had had infrequent uterine bleed- 
ing prior to treatment. Under therapy, periodic bleed- 
ing was re-established. 



Fig. 2. Levels of urinary i7'Ketosteroids before and during 
desoxycorticosterone acetate therapy in 5 women with inter- 
current ovarian failure. Patient E had 2 series of study. 


after urinary extraction by the method of Cuyier 
and Baptist (4). Determinations of sodium preg- 
nanediol glucuronide were made by Venning’s 
method (5). 

DATA 

Patients with Addison's disease. The data on these 
patients are presented in the following short sum- 
maries and in figure i. 

Patient F. 7 v[., a 39'year-old white married male was 
referred to the Endocrine Division for an evaluation 
of symptoms and consideration of therapy. Response 


Patients with intercurrent ovarian failure. None of 
these 5 patients excreted sodium pregnanediol 
glucuronide prior to treatment. During therapy, the 
pregnanediol complex was recovered from the urine 
of 3 patients in total amounts of 3, 6 and 9 mg., 
respectively. Uterine bleeding followed treatment in 
one of these 3 patients. Endometrial studies in 2 o* 
these 3 patients showed persistent estrogenic endo- 
metria. The averaged daily excretion levels of urinary 

5 The adrenal cortical extract was prepared by The Upjohn 
Co., of Kalamazoo, Mich. 
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17- 

17 ketosteroids prior to and during therapy a'e pre- 
sented m figure 2 

indiwditdJs No pregnanediol complex was 
recovered from the urine of the 3 males studied The 
averaged daily levels of 17 ketosteroid excretion be- 
fore, during and following treatment are presented in 
figure 3 Therapy had no effect upon the regularity 
of uterme bleeding in the two female patients. 

niscussiO'N 

i7'Ketostermd levels. A depression of urinary 17' 
ketosteroid levels followed institution of therapy 
with desoxycorticosterone acetate in each of the two 
patients with Addisons disease In the female, de^ 
pressed values continued during 3 bleeding cycles. 
This finding is not in agreement with those of the 
workers (6) who found a very slight increase in 17' 
ketosteroid values during administration of desoxy- 
corticosterone acetate of comparable dosage to 
women with Addison s disease This difference may 
be accounted for in the status of the patients, or 
possibly m the number of determinations made in 
establishing levels before and during therapy. 

Our two patients were not in a particularly grave 
state of adrenal cortical insufficiency. This is reflected 
m the fact that one patient (F. K) could be main- 
tained on increased salt intake alone and that, m the 
replacement therapy in the second patient the main- 
tenance dosage was finally found to be rather small. 
The pretreatment levels of urinary 17 ketosteroids in 
these patients were of the same order as reported by 
others in association with Addison s disease (6, 7) 

The depression m 17 ketosteroid levels in the case 
of the female, figure 1, B, occurred during intramuscu- 
lar admimstration of desoxycorticosterone acetate, 
persisted for a time during therapy by pellet implan- 
tation and was observed also after the administration 
intramuscularly of an adrenal extract, m amounts 
equivalent to 40 gm of fresh tissue, twice weekly. 
This amount (40 gm) corresponds roughly to o 15 
mg of desoxycorticosterone acetate (8, 9) The in- 
creased 17 ketosteroid level of the female patient 
upon her second hospital visit may be related to the 
exhaustion of the implanted pellets 

It IS apparent from figures 2 and 3 that no con- 
sistent alterations of 17 ketosteroid levels follow ad- 
ministration of desoxycorticosterone acetate to pa- 
tients with mtercurrent ovarian failure or to normal 
individuals In the cases of these groups of individ- 
uals, the data do not offer conclusive evidence of de- 
pressing effects upon the adrenal cortex Since 
desoxycorticosterone acetate has been shown to have 
an estrogenic action in woman (10) and since our 
group found decreased 17 ketosteroid levels m 
women during estrogenic therapy (ii), it was ex- 
pected that decreased levels might follow administra- 


tion of desoxycorticosterone acetate However, the 
results were equivocal in the two normal women 
there was virtually no alteration of 17 ketosteroid 
levels during therapy, while in the case of women 
with mtercurrent ovarian failure, 3 patients had de- 
creased levels and 2 patients had increased levels 
durmg treatment. 

It cannot be concluded from the data presented 
that desoxycorticosterone acetate, after intramuscular 
administration or pellet implantation, is altered to 


^ Before F^. Average before 83 1 U 
I During Averoge during F^" 82 1 U 
|]]]] Afler F^ . Average of ter F^ - 78 1 U 



nm H^) X/ S^(l) s^0 Rl P% 


Fic j LevELS OP URINARY 17 KETO'TERoiD* bcforc, clunfig and 
after desoxycorticosterone acetate therapy m 5 normal mdividuah 
3 men ind 1 women Two of the men (H and S) had 2 senes of 
study 


products which are recoverable by our procedure for 
extracting urinary 17 ketosteroids 

With regard to the alteration in 17-ketosteroid 
level during therapy with desoxycorticosterone ace- 
tate, no constant change was observed m individuals 
who had normal adrenal function On the other hand, 
evidence is presented (fig i, B) that in Addison s 
disease this level vanes inversely with dosage and 
extent of therapy This correlation may prove to be 
an indicator of pellet exhaustion before chnical symp- 
toms and signs re appear. 

Excretion of sodium pregnanediol glucuronide No 
pregnanediol complex was recovered from the urine 
of the female patient with Addison's disease during 
treatment with desoxycorticosterone acetate or with 
adrenal cortical extract Only small amounts of the 
complex were recovered during therapy from the 
urine of the patients with mtercurrent owinan fail- 
ure The normal males excreted no urinary preg- 
nanediol complex dunng therapy We do not regard 
this last finding as conflicting necessarily with a 
previous report by our group (12) which described 
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the recovery of sodium pregnanediol glucuronide 
from the urine of a healthy male during the adminis- 
tration of desoxycorticosterone acetate. Marked var- 
iations exist in the ability of different males to me- 
tabolite progesterone administered intramuscularly 
(13) and to excrete ingested sodium pregnanediol 
glucuronide (14). However, the difference between 
the results on the males in the present study and the 
results reported previously may be one of age. The 
ages of the normal males in this study ranged from 21 
to 31 years. The age of the male reported previously 
(la) was 39 years. 

SUMMARY 

The urinary excretion of 17-ketosteroids and 
sodium pregnanediol glucuronide has been studied 
during the treatment of a patients with Addison’s 
disease, 5 women with intercurrent ovarian failure 
and 5 normal individuals (3 males, a females) with 
desoxycorticosterone acetate. 

No constant alterations in the urinary levels of 17- 
ketosteroids were observed during the administration 
of desoxycorticosterone acetate to normal individuals 
of either sex, or to women with intercurrent ovarian 
failure. Therapy with desoxycorticosterone acetate 
or adrenal cortical extract in Addison’s disease was 


associated with a decrease in 17-ketosteroid levels. 

No evidence was encountered that any of the desox- 
ycorticosterone acetate given was metabolized into 
sodium pregnanediol glucuronide. 

The authors wish to express their appredation to those in- 
dividuals who volunteered their services for these studies. 
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Progesterone Therapy and 
Progestin Metabolism in 
Abortion 

|[Progesteroiie and Abortion| 
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W. Kenneth Cuyler, Ph.D. and 
Margaret Baptist 
From the Endocrine Division of the De- 
partment of Obstetrics and Gynecology, 
Duhe University School of Mediane and 
Dit\eHospital,Durham,d'lorthCaroltiia 


T he Council on Pharmacy and Chemistry of 
the American Medical Association recently 
stated ‘It IS indeed difEcult to conclude from 
the available data whether or not progesterone or ac- 
tive corpus luteum extracts are of value in the treat- 
ment of habitual and threatened abortion' (i) The 
accurate evaluation of therapy, of necessity, must re- 
main difficult until we have a better understanding of 
the etiologic factors in abortion 

Diagnosis of threatened abortion has been rendered 
uncertain by the fact that biologically active pro- 
gestin IS identihed in human tissues and fluids in only 
small quantities by the present methods of bioassay. 
Some of the more recent and more sensitive of these 
methods have not been applied to clinical studies 
Venning’s (a) method for the determination of 
pregnanediol, an excretion product of progestin 
metabolism, aroused much enthusiasm It was hoped 
that, at last, there was a diagnostic implement by 
which sigmflcant alterations in intrinsic progestin 
levels might be determined The matter of raising 
the lower of these levels was deemed to be practical 
since crystalhne progesterone was available 

Five years now have elapsed since Venning’s 
method was described During the last four years in 
our laboratory a total of 7142 twenty four hour-unne 
specimens of 237 women has been examined forpreg- 
nanediol A total of 788 twenty four hour urine speci- 
mens has been studied on 14 obstetric patients 

This communication evaluates progestin therapy 
with reference to its general effectiveness in warding 
off abortion or miscarriage and to its relationship to 
levels of corpus luteum and chorio placental function 
in pregnancy 

Received for publication May ii, 1942 

^ Part of the expenses of these studies u.'as defra>ed by grants 
to one of us (E C H ) from the Research Council of Duke Hos 
pital from Schermg Cotp , Bloomfield, N J , and from Ayerst 
McKenna and_Hamson, Montreal, Canada 


METHODS 

Each patient included in this report received com' 
plete gynecologic and endocrine surveys which com' 
pnsed thorough general physical examinations, an' 
thropometric measurements, basal metabolic deter' 
mmations, roentgenograms of the sella turcica, and 
other special examinations when these were deemed 
indicated. 

The diagnosis of pregnancy was substantiated by 
hormone tests when the duration of pregnancy prc' 
vented positive diagnosis by pelvic examinations. 

In some of these cases consecutive 24'hour speci' 
mens of urine were collected for sodium pregnanediol 
glucuronide determinations The Venning method 
was followed Our results are reported as daily ex' 
cretions, averaged by weeks, and m terms of milli' 
grams of sodium pregnanediol glucuronide 

THERAPEUTIC REGIMEN 

No one regime has been followed in our therapy 
to prevent abortion The common element in all 
regimen has been progestin or crystalline progestec' 
one.^ The weekly dosage ranged from 3 to 140 mg 

We have employed also many of the time honored 
methods, including bed rest when symptoms were 
present, decreased activity at all times and abstinence 
ftnm intercourse 

Those patients with histones of recurrent abon 
tions were treated as soon as the diagnosis of preg- 
nancy was made or when the patients first came under 
our care The amount of progesterone employed va' 
ned from 10 mg daily to 5 mg twice weekly Five 
patients received anhydrohydroxyprogesterone^ orally 
in daily amounts ranging from 20 to 60 mg Asa rule, 

• Progestin VC as supplied by Eh Lilly Company Indianapolis 

Ind — 1 J u c 1 - 

N 

s 

Cor^ , xj \A^ uwiL/, 4^ j. 
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Table i. Pertinent clinical data of patients with histories of recurrent abortions 


Case 

No. 

Parity 

Treatment Formula' 

Week 

Proges- 

terone 

Therapy 

Begun 

Week 

Symptoms 

Occurred 

Week 

Progesterone 

Therapy 

Discontinued 

Week Pregnancy 
Terminated 

I 

3 ' 3'0 

Progesterone and thyroid 

16 


36 

40 

2 

4x4^0 

Progesterone and thyroid 

5 


33 

33 

3 

2'2'0 

Progest.-feh. gonad.+est. gluc.+thyr.+anhydox-prog 

6 


33 

40 

4 

8'7'0 

Anhydox-prog.+ thyr. 

18 


4 ' 

41 

5 

5 ' 4 'i 

Progest.+ch. gonad.+est. glue. 

6 


R continues 

Undelivered, pa- 
tient in 34th week 

6 

3 ' 3'0 

Progest.+ch. gonad.+est gluc.+thyr. 

5 


R continues 

Undelivered; pa- 
tient in 33rd week 

7 

2'2'0 

Progest.+est. gluc.+thyr. 

5 


R continues 

Undelivered, pa- 
tient m 32nd week 

8 

5 ' 5'0 

Anhydox-prog.+est. gluc.+thyr. 

. 20 


26 

Undehvered; pa- 
tient in 32nd week 

9 

lO'IO'O 

Anhydox-prog.+thyr. 

8 

30 

30 

30 (neonatal death) 

10 

6-7-1. 

Proge,st.+ch. gonid.+est. glue. 

ll 

19 

29 

29 (stillbirth) 

II 

4 - 4-0 

Progest.+est. gluc.+thyr. 

10 

13 

13 

13 

12 

3 ' 3'0 

Progest +ch. gonad.+est. gluc.+thyr. 

6 

24 

27 

25 

13 

3 ' 3'0 

Progest.+ch. gonad. j 

6 

31 

31 

31 

14 

8-8-0 

Progest.+ch. gonad.+est. glue. 

15 

'9 

19 

19 

15 

3 ' 3'0 

Progest.+ch. gonad. 

5 

12 

12 

12 

i6 

4-4-0 

Anhydox-progest.+est. gluc.+thyr. 

12 

15 

'5 

u 


1 Treatment Formula: Progest., progesterone, Anhydox-prog., anhydrohydroxy progesterone; Est. glue., estnol glucuronide, 
Ch. gonad., chorionic gonadotropin; Thyr., thyroid substance. 


Table a. Pertinent clinical data of patients with histories of threatening abortion 


Case 

No. 

Parity 

Treatment Formula' 

Week 

Proges- 

terone 

Therapy 

Week 

Symptoms 

Occurred 

Week 

Progesterone 

Therapy 

Discontinued 

Week Pregnancy 
Terminated 




Begun 



'7 

I^I'O 

Progest.+ch. gonad.+est. glue. 

7 

7 

36 

40 

18 

20'2 

Progest.+est. gluc.+anhydox-prog. 

23 

23 

28 

38 

19 

O'O'O 

Anhydox-prog.+thyr. 

II 

II 

33 

38 

20 

I'O'I 

Progest.+ch. gonad.+est. gluc.+thyr. 

19 

17 

28 

40 

21 

20'2 

Progest. + anhydox-prog.+thyr. 

23 

18 

30 

41 

22 

2'2'0 

Progest.+est. gluc.+thyr. 

25 

23 

38 

41 

23 

O'O'O 

Progest.+est. glue +anhydox-prog. 

17 

16 

22 

38 

24 

O'O'O 

Progest.+est. glue. 

23 

23 

24 

3' 

25 

O'O'O 

Progest.+ch. gonad.+est. gluc.+anhydox-prog.+thyr. 

13 

13 

37 

40 

26 

OO'O 

Anhydox-prog.+thyr. 

15 

'4 

23 

39 

27 

O'O'O 

Progest.+ch. gonad.+est. glue. 

13 

12 

27 

35 

28 

3-2-0 

Progest.+est. glue. 

20 

20 

25 

38 

29 

O'O'O 

Progest.+thyr. 

17 

17 

17 

40 _ 

30 

I'I'O 

Progest.+est. glue. 

II 

10 

R continues 

Undelivered; pa- 
tient in J3rd week 

31 

O'O'O 

Progest.+ch. gonao.+estrad. benz.+anhydox-prog. 
+thyr. 

13 

7 

R continues 

Undelivered, pa- 
tient in 20th week 

32 

O'O'O 

Progest.+est. gluc.+anhydox-prog.+thyr. 

19 

19 

R continues 

Undelivered, pa' 
tient in 34th week 

33 

I'O'I 

Anhydox-prog.+est. gluc.+thyr. 

8 

8 

R continues 

Undelivered; pa' 
tient in 26th week 


I'I'O 

Progest.+ch. gonad.+est. gluc.+thyr. 

9 

9 

12 

12 

S5 

I'I'O 

Progest.+ch. gonad.+est. glue. 

6 

5 

13 

13 

36 

37 

0 

6 6 

Progest.+thyr. 

Progest.+ch. gonad.+est. glue. 

8 

II 

7 

8 

13 

14 

13 

Missed abortion 

38 

4'3'' 

Progest.+est. glue. 

15 

15 

18 

18 

39 

40 

41 

2 'I'I 

Progest.+ch. gonad.+est. glue. 

9 

8 

12 

12 

O'O'O 

Progest.+ch. gonad.+est. glue. 

II 

11 

12 

12 

O'O'O 

Progest.+ch. gonad.+est. glue. 

12 

12 

13 

15 

I'I'O 

Progest.+est. glue. 

'4 

5 

17 

17 

8 

5 

43 

44 

I'O'I 

Progest.+ch. gonad.+est. glue. 

7 

7 

8 

O'O'O 

Progest.+est. glue. 

5 

5 

6 

8 

10 

8 

45 

46 

2'2'0 

5<i'3 

Progesterone 

Progesterone 

7 

10 

7 

7 

23 


1 See footnote, table i; Estrad. benz , estradiol benzoate. 
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Table 5. Pertinent clinical data or patients included in the prognosticated abortion croup 


Case 

No. 

Panty 

Treatment Formula* 

Week 1 
Progesterone 
Therapy 
Begun ' 

Week 

Symptoms 

Occurred 

Week 

Progesterone 

Therapy 

Discontinued 

Week Pregnancy 
Terminated 

47 

0-00 

'^Progest.+ch. gonad.-pest. gluc.+thyr. 

7 

9 through 1 1 

3 « 

40 

48 

0-0-0 ' 

Progesterone 

■j 1 


10 ' 

40 

49 

I-l'O 

Progest.+est, glue. 

10 


33 

39 

50 

0-0-0 

Anhydox-prog.+est. gluc.-f-thyr. 

11 


3 ^ 

39 

51 

0-0-0 

Progest.*f ch. gonad +est. gluc.+thyr. 

7 1 


34 

40 

52 

0-0-0 

Progest.+ch. gonad.+est. gluc.+thyr. 

7 


continues 

Undelivered; patient in 30th 
week 

51 

1 0-0-0 

Progest.+est. gluc.+thyr. 

7 

i 7 

8 

8 

54 

1 I-l'O 

Progest.+corp. lut. ext.+thyr. 

10 

17 

17 

17 


1 See footnote, table 1; Corp. lut. ext., corpus luteum extract. 


dosage was reduced as pregnancy progressed. Usually chorionic gonadotropin® in amounts ranging from 300 
therapy was discontinued about the 33rd to the 36th to 600 i.u. was given every day or every other day 
week. In the majority of instances estriol glucuronide^ until the 16th to i8th week. it seemed to be 



f^a Progeslerone, Thyroid Substorcc 

f^b Progeslerone, Clxxiomc Gooodolrr^n, Eslnol Glucuromde. Thyroid Substonce 
F^c Pi’ogeslerone, Estriol Glucuromde 

FJid Progesterone. Estrodibl Benzoole, Chorionic Gonodotropm.Thyroid Subsfonce, Anhydro'hydroxy- 
V progesterone 

o less than 5 mgs of Brogestcrone doily 

Smgs of Progesterooe doily 
= lOmgs or more of Progesterone dotty 
Wmgs of Anhydro^hydronyprogeslertme ooily 

Fig. 1. Urinary excretion op pregnanediol-compiex, therapy and clinical course of pancnts 
Vlr’ pregnancies of 6 of^thesc 7^ progressed normally or went to term. The 

vras given orally in daily doses ranging from 480 to indicated, thyroid substance was given to full clinfcil 
960 day'o ral units. In about one-half of the patients, tolerance during the course of pregnancy. 

McKenna 6? Haa, sen. Montreal. 




June, 1942 


PROGESTERONE THERAPY IN ABORTION 


381 


DISCUSSION 

The hterature on progesterone therapy in recuT' 
rent and threatening abortion has been reviewed rc' 
cently by Kou, Parker and Kaufman (10) In this 
report there was 79 per cent success in a collected 
group of 273 patients with histones of recurrent 
abortions, and in a total of 69 patients with histones 
of threatening abortion, therapy was successful in 
81 per cent Kot5 et al reported treatment of 42 
patients, with histones of recurrent abortion or 
ovarian sterhty, with success in 88 per cent of the 
cases In their threatening abortion group of 184 pa' 


term or are progressing satisfactorily Pregnancies 
were maintained in 48 per cent of the 23 patients 
who received chorionic gonadotropin Seventy two 
per cent of the 29 patients who received thyroid sub' 
stance went to term From this analysis, it appears 
that neither estnol glucuronide nor chorionic 
gonadotropin is of therapeutic value. Thyroid sub' 
stance does seem to enhance the efficacy of treatment 
when hypometabolism exists. 

It IS accepted generally that most spontaneous 
abortions occur about the time the second and third 
menses are missed Theoretically, one might expect 



Rq Progesferone, Chorionic Gonodolroptn, Esino! Glucuronide, Thyroid Subslonce 
Rb Progesterone, Chonomc Gonodotropm, Estnol Glucuronide , 

•o Rc Progesterone, Thyroid Subsfonce 

o - less thon 5mgs of Progeslerone doily 

5mgs of Progesterone doily 

=■ 10 mgs or more of Progeslerone doily. 

Fig 3 Urinary excretion of precnanediol complex therapy and clinical 
course of parents 13, 34, 35, 36 Al! of these patients aborted or miscarried 
ngure i for explanation of pregnanediol complex values The \alues for 
these 4 patients were initially depressed 


tients, 139 were treated with progesterone and 45 
received no progesterone Forty six per cent of the 
treated patients went to term and 49 per cent of 
those who received no progesterone went to term 
Our results are poorer than most of those reported 
in the hterature Our successes were 57 per cent m 
the threatening abortion group, 50 per cent in the 
recurrent abortion group and 75 per cent m the 
prognosticated abortion group 
Does the use of estnol glucuronide, chonomc 
gonadotropin or thyroid substance alter the efficiency 
of progesterone therapy^ The total success in the 54 
patients was 57 per cent Sixty per cent of the 38 
patients who received estnol glucuronide went to 


that the earlier the initiation of therapy m the pi' 
tients treated prophylactically and the later the onset 
of symptoms in the patients threatening abortion, 
the better would be .the prognosis The apparent 
exception to this generalization is the patient who 
has passed through the time of maximum danger and 
who subsequently receives prophylactic treatment 
Every patient in the prognosticated abortion group 
received therapy prior to the end of the 12th week 
The maintenance of pregnancy in those patients of 
the recurrent abortion group who were placed on 
therapy prior to the end of the 12th week was 42 
percent (5 of 12) and was 75 per cent (3 of 4) in those 
patients placed on therapy after the 12th week We 
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had 92 per cent (ii of 12) success in treating threaten' 
ing abortion when symptoms started after the 12th 
week and 33 per cent (6 of 18) success whem symp' 
toms began before the end of the 12th week. The 
implications are obvious and these may explain par- 
tially the marked differences in our results from those 
reported in the Hterature. 

Oral anhydrohydroxy progesterone was used in 15 
patients, initially in 8 patients and following therapy 
by injection in 7 instances. In no patient were there 
any symptoms of threatening abortion associated 
with the change from the injection to the oral form 
of therapy. It seemed that oral therapy was as effica' 
cious as injection therapy. The dosage ratio between 
injected progesterone and oral anhydrohydroxypro' 
gesterone has been assumed to be about i to 10. 

Justification for the inclusion of the so-called 
prognosticated abortion group in this report seems 
obvious (ii). An objective diagnosis of deficient 
ovarian function was made prior to pregnancy and 
there is reason to believe that the fertile state was 
brought about by therapeutic measures. The predn 
cation of a likely return of a state of ovarian de- 
ficiency during pregnancy seems warranted. The 
fact that 3 patients of this group who did have symp- 
toms of threatening abortion (2 aborted) had these 
symptoms early in pregnancy tends to confirm this 
predication. 

The urinary level of sodium pregnanediol glu' 
curonide appears to be of prognostic significance in 
the pregnant woman (12). Four patients, in whom the 
pregnanediol'Complex values were initially and con- 
tinually low, aborted or miscarried. Three patients, 
in whom pregnanediol values were normal but were 
followed by zero or near zero values, aborted or mis- 
carried within a few days after this sharp decline in 
the excretion of the pregnanediol-complex. Six of 7 
patients with continually normal values went to 
term. The one patient in this latter group who did 
not go to term had premature rupture of the mem- 
branes during the 22nd week and miscarried during 
the 25th week. 

The fact that the level of sodium pregnanediol 
glucuronide excretion could not be raised by the 
therapeutic use of progesterone (13) makes it impossi- 
ble to use this method as a guide to therapy. Thus 
one of the sanguine expectations for the application of 
the method has not been established. 

All obstetric patients studied by us have excreted 
some sodium pregnanediol glucuronide (14). Wilson, 
Randall and Osterberg (15) believe that the excretion 
of over 10 mg. of pregnanediol-complex is diagnostic 
of pregnancy. In 3 patients (cases 36, 34 and 13), the 
diagnosis of pregnancy would not have been estab- 
h'shed by these criteria as late as the 8th, loth, 12th 


weeks respectively. Buxton (16) believes that the preg- 
nanediol method has value in establishing a negative 
diagnosis. He states that, no pregnancy cases have 
been observed here or reported elsewhere, which had 
negative pregnanediol determinations.’ One patient 
(case 13) is an exception, for zero levels were found 
during the 4th, 6th, 7th and 8th weeks of pregnancy. It 
is difficult for us to justify the use of the pregnane- 
diol method to estabh'sh or rule out a diagnosis of 
pregnancy. 

SUMMARY 

The results of therapy for the prevention of abor- 
tion, progesterone being the common therapeutic 
element, is reported in 54 patients. Sixteen of these 
patients had histories of recurrent abortion; preg- 
nancy was maintained in 50%. Thirty had histories 
of threatening abortion; pregnancy was maintained 
in 57 per cent. Eight had pre-gestational diagnoses of 
ovarian failure; pregnancy was maintained in 75 per 
cent of these. 

Thyroid substance was an important adjunct, if 
not the major therapeutic factor, in patients with 
hypometabolism. The earh'er that prophylactic ther- 
apy is started and the later the appearance of symp- 
toms which necessitate active therapy, the better the 
results of therapy. Oral anhydrohydroxyprogesterone 
was apparently as efficient as injected progesterone. 

The sodium pregnanediol glucuronide excretion 
values of 14 patients were studied. Six of 7 patients 
who excreted normal levels of pregnanediol went to 
term. Four patients who had initially and continually 
low levels aborted or miscarried. Three patients who 
had normal levels followed by zero or near zero values 
aborted or miscarried within a few days after the 
sudden drop in the pregnanediol excreted. 
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Treatment of Prepuberal 
Vulvovaginitis with Di- 
ethylstilbestroh 
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M.D. 

From the Departments of Pediat' 
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I N 1940 (i) we presented a preliminary report of a 
senes of cases of infant vulvovaginitis treated 

by means of dvetbylstilbestrol administered 
orally Wc have continued this investigation until the 
present and are able to present 124 ciscs so treated 
for critical review 

The greater majority of these cases have been fob 
lowed more than one year, none less than three 
months and some more than two years 

MATERIAL 

As in the previous report the material consists of 
cases of vulvovaginitis from the Departments of 
Pediatrics and Gynecology of Hutchinson Memorial 
Clinic, Charity Hospital Chnic, Touro Infirmary and 
some private cases The youngest child treated was 2 
months, the oldest, 12 years old Of the total cases 
treated 92 were colored and 32 white (table i) 

In the earlier part of the study the diagnosis of 
gonorrheal vulvoganitis was based upon the finding 
of Gram negative intracellular and extracellular diplcH 
COCCI m vaginal smears In the last year we have used 
cultural studies as well as Gram stained smears for 
diagnostic entena It is agreed that the results ob- 
tained by smear and culture are superior to those of 
smear or culture alone 


METHODS 


As soon as the diagnosis was established, the child, 
irrespective of age, weight, duration of symptoms, 
seventy of disease or previous therapy, was given i 
mg of diethylstilbcstrol- orally, three times a day. 
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until 20 mg had been administered The tablet was 
crushed and administered in 2 02 (60 cc ) of cow's 
milk The usual prophylactic methods and instruc- 
tions were given to the mother, but the only form of 
thcrapcusis used was the diethylstilbestrol The 
longest period of time in which treatment was con- 
tinued was 3 weeks, but this was necessary in only 
two cases The great majority were treated for only x 
week 

Crjtma of Cure The criteria of cure were as fol- 
lows During the first year of study, smears were 


Tabu 1 Cases 

Total cases 
White 
Colored 
Youngest 
Oldest 


124 

3a 

P2 

2 months 
12 years 


made weekly, until five consecutive negative smears 
had been obtained At this point the child was con- 
sidered cured Smears were then made monthly and 
the child observed regularly in order to establish per- 
manence of cure In the last year of this study the 
smears have been supplemented by the use of cul- 
tures Some of the children treated earlier were also 
checked by preparation of cultures The cultures 
were made by Drs Weiss and Colvin (2), Touro In- 
firmary, according to methods described by them 
Any cases having consecutively negative smears and 
cultures for a period of at least 3 months were con- 
sidered cured Since we desired to check these chil- 
dren as frequently as possible for our own critical an 
alysis we followed many for more than one year 
Smears were studied for the presence or absence of the 
Nei'ssenan diplococcus, pus cells and character of the 
epithelial cells present The pH values were recorded 
in 50 patients by using nitrazine paper The pH values 
reveal the fact that diethylstilbestrol is an agent 
38s 



384 


JOSEPH D. RUSS, CONRAD G. COLLINS AND SAM POWELL 


Volume 2 


whereby the normal alkaline pn of a child’s vagina is 
quickly changed to a strongly acid reaction. The pn 
continues to be acid for about 4 weeks following dis' 
continuance of therapy, and then it slowly becomes 
alkaline again (fig. i). Vaginal biopsies and the preS' 
ence of cornified epithelial cells with pyknotic nuclei 



Fig. I. Composite curve op pH determinations of 50 cases op 
infant vaginitis treated with diethylstilbestrol 


show that a transformation to an adult type of mucosa 
has taken place at the same time. 

DISCUSSION OF RESULTS 

In our earlier report we proved, by means of 
vaginal biopsy, that full estrogenic response was ob- 
tained in the vaginal mucous membrane, usually 
within a period of 7 days, by the administration of i 
mg. of diethylstilbestrol orally, three times daily. 
Coincident with the full estrogenic response, vaginal 


Table 1 . Complications 

Pain about umbilicus 25 

Nausea 6 

Vomiting 8 

Diarrhea 3 

Swollen pigmented nipples 124 

Edema of labia majora 22 

Tender nipples 2 

No complications other than pigmented nipples 84 


mears showed the absence of pus cells and Gram- 
legative diplococci, only large epithelial cells con- 
aining much glycogen and small pyknotic nuclei be- 
ng found. 

These findings are in accord with the results ob- 
ained by administering estrogenic sterols in the form 
if vaginal suppositories, with the exception that usu- 
lly 2,1 to 28 days are required to attain the same re- 
ults when suppositories containing estrogenic 
terols are used. Recently Woodruff and TeLinde (3) 
n a study of 50 cases of infant vulvovaginitis treated 
uith diethylstilbestrol concluded that gonococcal 
vaginitis can be successfully treated with the synthet- 


ic estrogen, diethylstilbestrol. They found that 'the 
disease could be cured by oral administration as well 
as by suppositories, but our results were more uni- 
formly successful and were obtained on an average 
more rapidly with the latter.’ 

We have not had any experience using supposi- 
tories of diethylstilbestrol in the treatment of infant 
vulvovaginitis. We are still using the same dosage of 
diethylstilbestrol, given over the same period of time 
and administered in the same manner as formerly, 
but it is planned to treat a series of cases using sup- 
positories of diethylstilbestrol to compare the results 
with the present series. Experience with the larger 
series than was first reported gave no reason to vary 
the original plan. No patient was observed in whom 
toxic or unpleasant symptoms arising from the drug 
■warranted its discontinuance. True, certain side ef- 


Table 3. Smear and culture study 


Period 

Followed 

Repeated 
Negative 
Smears 
Uncon' 
firmed by 
Culture 

Repeated 

Negative 

Smears 

Confirmed 

by 

Culture 

Recur' 

rent 

Reiti' 

fcctions 

Fail' 

ures 

Inadc' 

quately 

Fol' 

lowed 

Total 

Cases 

Fob 

lowed 

3 months 

3 

7 

4 

0 

6 

ao 

3-6 months 

10 

7 

3 

0 

8 

j8 

dmonths-i year 

a 

a 

1 

1 

4 

10 

i-a years 

37 

17 

1 

1 

0 

54 

a years 

II 

1 

0 

0 

0 

13 

Total 

63 

32 

9 

a 

18 

134 


fects were observed (table 2), but none was more 
than mild in nature and all regressed completely 
within two weeks following completion of therapy. 
The estrogenic response, as determined by the vaginal 
smear, usually persisted for a^ slightly prolonged 
period of time. No permanent change was observed 
in any patient, nor was any symptom observed that 
would make us hesitate to apply this form of therapy 
in any case of infant vaginitis. 

Any case in which the patient failed to report for 
5 consecutive weeks was considered to be inade- 
quately followed even though all of the patients so 
classified had negative smears when last seen. There 
were a total of 106 cases with complete follow-up 
studies (table 3). Of this number 95 cures were ob- 
tained (90%), table 4. There were 9 cases of recur- 
rences or reinfections and 2 failures. Of the re- 
currences or reinfections, all but 2 were cured by a 


Table 4 . Percentage of cures 


Period of 
Treat- 
ment 

Number 
of Cases i 

Cases 

Cured 

Percent' 

age 

Cured 

Reinfec' 

tion. 

Recur- 

rence 

Percent' 
age of 
Recur' 
rcncc ! 

Failure 

Per' 

centage 

Fail' 

ures 

1 week ' 

89 

8a 1 

91 

7 

7 1 

0 


10 days 

0 

8 

89 

I 

II 1 



a weeks 1 

6 

5 


I 

16 1 



3 weeks j 

a 

0 

83 j 

0 




Totals 

' 106 

95 

90 j 

9 

8 j 

a 

3 
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second course of therapy These two failures resisted 
attempts to obtain a cure by means of diethylstih 
bestrol or other types of therapy (table 5) 


Table 5 Retreatmekt of recurrences, reinfections 

AND FAILURES 


Cases Followed 

Negative 

1 Smear, No 

1 Culture 

Negative 1 
Smear, 
With 
Culture 

Failure 

Less than j months 

0 

0 

0 

More than 3 and less 




than 6 months 

1 

3 

0 

More than 6 months 




and less than i year 

1 

3 

1 1 

More than i year 

0 

0 



Treatment Period 

Cases 

Cures 

Recurrence 

[ Failure 

I week 1 

4 


0 

1 Q 

10 days 1 

5 

5 

0 

[ 0 

4 weeks 

2 

0 

0 

2 


At the onset, the acute case of vulvovaginitis pre^ 
sented a thick, greenish yello\Aish discharge, which 
changed, withm 36 to 48 hours after administration 
of diethylstilhestrol, to a thin mucous discharge 
Smears and cultures made daily showed that the 
earliest negative smears and cultures were seen on the 
third day, and that a majority of cases presented nega' 
tive smears and cultures a to 5 days following the ad- 
ministration of diethylstilhestrol 


CONCLUSION 

1 After two years of experience in the use of 
diethylstilhestrol orally for the treatment of infant 
vulvovaginitis, we are as enthusiastic about its use 
as we were at the time of presenting our preliminary 
report 

2 We feel that diethylstilhestrol has definite ad- 
vantages over other methods of treatment They are 
<i) It can be administered orally b) Cure is rapid and 
efficient The length of time required for cure is far 
shorter than for any other method of therapy c) The 
child is not rendered ‘genital conscious,’ and, in fact, 
IS not aware that she is taking medicine d) The ex- 
pense IS small e) Its use provides an easy method for 
the control of possible widespread infection in insti- 
tutions /) The toxic effect is never enough to war- 
rant discontinuance of the drug 

3 In the 106 cases considered adequately followed 
the rate of cure was 90% 

4 If the 18 cases are included who were negative 
at the time last seen, but who did not report for 5 
consecutive weeks, the rate of cure 15 laa of 124 
cases, or 98 per cent 
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Clinical Evaluation of Adjunc- 
tive Therapy with Stilbestrol 
Monomethyl Ether with Com- 
ments on Toxicity 


A. R. Abarbanel, M.D.^ 

From the Endocrine Clinic of the 
Department of Gynecology, Har' 
lem Hospital, Flew Tor\ City 


nn HAT ALL biological processes are essentially 
I chemical in nature is becoming increasingly 
- L evident, especially in the field of reproductive 
physiolbgy. Among the more significant of these ad' 
vances has been the demonstration that estrogenic 
activity is the property of scores of compounds, many 
of which do not possess a steroid nucleus. The latter 
group includes the very potent synthetic estrogen, 
diethyhdihydroxystilbene, which is also known as 
diethylstilbestrol. 

The ultimate desideratum of estrogenic therapy is 
a compound that is efficacious orally, inexpensive and 
practically free from side reactions. To date, diethyl- 
stilbestrol has proven to be the compound most suit- 
ably meeting these requirements. In a small percent- 
age of patients certain undesirable side-effects may 
occur usually of a gastrointestinal nature. In an effort 
to reduce these side-effects to a minimum the com- 
pound stilbestrol monomethyl ether has been pre- 
pared and submitted for clinical trial. 

Since it has been shown that estrone methyl ether 
is probably demethylated into free estrone before 
being metabolized, it seemed plausible that demethyl- 
ation of stilbestrol monomethyl ether was a prerequi- 
site for its estrogenic action (i, 2). By administration 
of the monomethyl ether of stilbestrol, it was hoped 
that only small concentrations of the more active stil- 
bestrol would thus become available in the body at 
any one time. 

In the rat Geschickter found that, orally, diethyl- 
stilbestrol was from 2.5 to 5 times as potent as stil- 
bestrol monomethyl ether. By injection, diethylstil- 
bestrol was about 6 times as active. When 10 to 25 
times the threshold dose was injected, however^ the 
effect of the monomethyl ether was maintained ap- 
proximately 3 to 10 times as long (3). 
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CLINICAL EVALUATION 

From December, 1940, to January, 1942, we have 
treated 120 patients. Approximately 96 per cent of 
these were colored. 

Severe Climateric V asomotor Instability 

There were 97 cases in this group, of which 62 
were surgical and 35 were spontaneous. The selection 
of patients was made in a manner previously de- 
scribed (4). Briefly, at the first visit the patient was 
carefully evaluated mentally as well as physically. If 
a history of nausea was elicited, an attempt was made 
to determine whether the nausea was caused by sensi- 
tivity to fried or fatty foods, or whether it was pre- 
cipitated by tbe hot flashes, for it was found that 
many patients were nauseated with especially severe 
flashes. In addition, it was found that a small per- 
centage of patients gagged on any type of pill, includ- 
ing lactose placebos. 

For a period of 2 to 6 weeks each patient received 
sedation in the form of bromides or barbiturates. If 
the individuals were overweight, they were sent to a 
dietitian for advice. When indicated, the basal meta- 
bolic rate was determined. The patients were advised 
to avoid situations in which a strain would be placed 
upon the vasomotor system especially in regard to the 
heat regulating mechanism (5). In addition, each pa- 
tient kept a daily written record noting separately th^ 
number of flashes experienced by day and after retir- 
ing at night. Placebos of lactose made up to 1 ^-' 
exactly like the tablets of stilbestrol monomet y 
ether were frequently given both before and during 
therapy. When the drug was administered paren 
terally, injections of sterile oil of sterile water were 
often given both before and during the course 0^ 
treatment. In this manner, it was possible to e mu 
nate over 60 per cent of the patients^who we 
sent to the Gynecological Endocrine 
the diagnosis of ‘menopausal syndrome. Moreo 



June, 1942 


STILBESTROL MONOMETHYL ETHER THERAPY 


387 


Tabi.1 I Dosage of stmestroe monomethve ether required to bring menopausal patient into vasomotor equiliiirium^ 


Dose,* 

mg 

Interval 

Route 

Response* 

Total 
Number of 
Patients 

None 

Slight 

Moderate 

Good 

Excellent 

No 

%■ 

No 

% 

No 

% 

No 

% 

No 

% 


Daily 

Oral 

11 

55 

5 

ay 

a 

10 

a 

10 

0 

0 

ao 


Daily 

Oral 

7 

*7 

la 

19 

ly 


4 

9 

4 

9 

4* 


Daily 

Oral 

a 

4 

11 

ao 

t4 

45 

17 

30 



56 


Daily 

Oral 

0 

0 

3 

6 

9 

17 


44 

18 

3 ? 

54 

5,0 

Daily 

Oral 

0 

0 

0 

0 

1 

7 

7 

50 

6 

45 

t4 

10 0 

Weekly 

Injection 

1 

4 

4 

15 

10 

37 

9 

33 

3 

XI 

47 

Sf 0 

Weekly 

Injection 

0 

0 

a 

B 

a 

S 

*^5 

57 

7 

47 



* Determined by the control of hot flushes 

* These do not represent maintenance doses 

^ Response was graded as follows J'lons, no response, Slight, slight decrease in intensity of flushes, rAoderatc, definite reduction in 
number and intensity of flushes, Good, less than y mild flushes by day and occasionally one at night, ExcclIcTit, no flusneg at night, 
occasionally one during the day 


any patient who did not have flushes or sweats at 
night was also excluded, for it was found m the ma- 
jority of these cases that psychogenic factors were 
the principal precipitating cause. In short, only those 
cases which could be classed as ‘severe" menopausal 
syndrome were treated The occurrence of hot flushes 
was the criterion used in judging the response of the 
patient. All other symptoms were considered sec- 
ondary. 

If, m spite of adequate sedation and mental reas- 
surance, flushes and sweats were not controlled, stil- 
bestrol monomethyl ether- was administered The 
patient was instructed to taVe the tablets after the 
moming or evening meal When the history was sug- 
gestive of a gallbladder syndrome or chronic constipa- 
tion, a teaspoonful or two of magnesium sulfate also 
was prescribed each night. 

In table i are summarized the results obtained on 
the I’arious dosage levels. It should be noted that 
these do not represent the maintenance dose neces- 
sary to beep the patient in a state of well being, but 
rather the dosage required to bring the patient into 
vasomotor equihbnum At first the smallest available 
dose (o 1 mg ) was given for a period of 2 to 4 weehs, 
later as our experience increased, the starting dosage 
was increased. At present, 1 to a 5 mg daily is used 
as the initial dosage The dosage was maintained or 
increased until the flushes or sweats were practically 
abolished at night, while, if they occurred during the 
day, they were both mild and infrequent. At this 
point a state of vasomotor equilibrium was considered 
as established. After a period of 3 to 4 weeks on the 
dosage necessary to cstahhsh equihtrium, the amount 

*Dicth>Utilbcstrol monometbyl ether (hlonomcstio^) ^assup 
plied by Drs W Salmon and F C Schmelkes of WaUace and 
iicm^ Products Company, BclJevdlc, N J Diethyl atilbestrel 
\tstrobene) was supplied by Mr A A Ebby of Ayergt, Me 
henna 5? Harrison, Ltd , Rouses Point, Y Estradiol dipro- 
pionate (pi Ovocylin) v.as supplied by Dr E Oppenhejmer of 
Ciba Pharmaceutical Products, Inc , Summit, N. J. 


was gradually reduced, if possible, until a main- 
tenance dose-level was secured. Pecuharly enough, it 
was found that the maintenance dose-level fluctuated 
in many paticnis This was particularly evident when 
the weather was changeable, especially in the spring 
and fall In addition, a psychic upset such as disagree- 
ment with a member of the family not infrequently 
disturbed the patients vasomotor equilibrium. An 
attempt was made to keep the patient practically 
symptom-free for 3 to 6 months, or more, before dis- 
continuing therapy. 

Jn table 2 are analyzed the gnstro intestinal side- 
effects that were observed during therapy. From the 
correlation of reactions and dosage levels it is evident 
that the higher the dosage the higher the percentage 
of side-reactions (4, 6) Furthermore, patients with a 
previous history of sensitivity to fried and fatty foods 
were noted to be much more prone to experience 
nausea at any given dosage level. Similar observations 
have been reported with the use of diethylstilbestroL 

Bleeding occurred m 5 of the 35 cases of natural 
menopause. In two, it was scanty and irregular; 
menopause had occurred one and two years earlier, 
respectively. As a rule, bleeding appeared while the 
dosage was being lowered, but therapy was not dis- 
continued. In the third case, bleeding occurred after 
therapy was stopped Jn the remaining two cases, the 
bleeding proved to be troublesome. Both of these 
were still having periods at more or less regular in- 
tervals One of these received 25 mg by injection on 
the first day of an apparently normal menses. The flow 
increased markedly and 12 days later a curettage was 
performed A well developed secretory endometrium 
was found In the other patient, receiving 2 5 mg 
daily, menses became more regular but much more 
profuse and lasted 8 to 10 days Endometnal biopsy 
on one of these occasions disclosed a secretory endo- 
metrium In both of these patients therapy was dis- 
contmued although the pelvic findings were cssen- 
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tially normal. When methyl testosterone was given 
orally to these 2 patients the flushes were relieved. 
Bleeding, when it occurred, was normal in amount. 

In summary, then, bleeding proved troublesome in 
two, or approximately 6 per cent of the treated cases 
of spontaneous menopause. It should be emphasized 
that bleeding may become an annoying symptom, but 
usually only in those patients who are still menstru' 
ating more or less regularly. 

Table 2. Comparison of gastro-intestinal side-reactions 

EXPERIENCED BY PATIENTS WITH PREVIOUSLY NEGATIVE GASTRO' 
NTESTINAL HISTORY (GrOU /5 V) AND THOSE NOTED IN PATIENTS 
WITH A POSITIVE HISTORY OP SENSITIVITY TO FRIED 
AND FATTY FOODS (CrOUp IV) 


Dose, 

Route, 

mg. 

Total 

on 

Dose 

Previous 

G.I. 

History 

No. of 
Each 

Nausea 

Total 

with 

Nausea, 

% 

No. 

% 

o.i, oral; 
daily 

20 

Negative 

15 

0 

0 

0 

Positive 

5 

0 

0 

0.5, oral; 
daily 

43 

Negative 

38 

0 

Q 

0 

Positive 

14 

0 

0 

i.o, oral; 
daily 

56 

Negative 

43 

0 

0 

2 

Positive 

14 

I 

7 

a.5, oral; 
daily 

51 

Negative 

4 t 

0 

0 

2 

Positive 

II 

I 

9 

y.o, oral; 
daily 

14 

Negative 

10 

3 

30 

36 

Positive 

5 

2 

40 

10.0 

hypo.; 

weekly 

37 

Negative 

18 

I 

6 

7 

Positive 

9 

I 

II 

35.0 

hypo.; 

weekly 

26 

1 

Negative 

16 

I 

6 

11 

Positive 

10 

2 

20 


In 23 instances, it was possible to compare the 
effectiveness of stilbestrol monomethyl ether with 
diethylstilbestroP orally. In 18 cases, irg. for mg., 
diethylptilbestrol proved to be approximately 5 
times as effective as stilbestrol monomethyl ether.* 
The average for the group disclosed that diethylstih 
bestrol was 5.4 times as effective, comparing fairly 
well with experimental data (3). 

® This was determined in the following manner. Patients were 
secured who were in fairly good vasomot.or equilibrium, having 
from 3 to 5 flushes daily and rarely one at night. After 4 weeks on 
the same dose level of stilbestrol monomethyl either with no im- 
provement, the therapy was changed to diethyl stilbestrol, using 
one-tenth the dose of the monomethyl ether. If necessary, the 
dose of diethyl stilbestrol was raised at two-week intervals until 
a more stable vasomotor equilibrium was reached and maintained. 
In a similar manner it w^s found in 4 patients that, dose for dose, 
estradiol dipropionate was 15 to 20 times as efficacious as stilbes- 
trol monomethyl ether when administered intramuscularly in 
sesame oil. 


Essential Senile Vaginitis 
There were 7 patients in this group including one 
with mild generalized essential senile pruritis. In each 
case, after excluding all other constitutional and local 
causes, relief was secured mainly by local therapy. 
Once a week a tampon of non-absorbent cotton coated 
with 25 mg. of stilbestrol monomethyl ether in ses- 
ame oil was inserted and left in place for 48 hours. 
A douche twice a day with a quart of lukewarm water 
containing 8 tablespoons of household vinegar was 
prescribed following removal of the tampon. 

The patient with the essential senile pruritis was 
72 years old. The vaginitis was of about two years’ 
duration and in the last 6 months it had become much 
more severe. During this time she observed that she 
had a generahzed itch all over her body. Many 
scratch marks bore evidence to this. The vaginitis 
cleared up with local therapy. Dermatological con- 
sultation confirmed the diagnosis of essential senile 
pruritis. She was placed on a high vitamin, high 
caloric diet with no relief. On oral therapy with 
stilbestrol monomethyl ether, some relief was ob- 
tained with I mg. daily. The prescription was 
changed to oral diethylstilbestrol, i mg. daily, with 
complete alleviation of the itching. In the relief of es- 
sential senile pruritis, we had previously found that 
estradiol and testosterone were practically specific 
(7). This is the second case observed in which com- 
plete relief of the essential sem'le pruritis was ob- 
tained with diethylstilbestrol. We have found that 
pellets are the ideal method of administration since 
this condition requires continuous therapy (4)- 

Galactorrhea 

There were 4 cases in this group. Two were cases 
in which abortion had occurred 8 and 10 months be- 
fore, respectively. Two were of that rare group of 
cases of post-hysterectomy lactation. No evidence of 
pregnancy was noted in the surgical specimens. In 
one, a supravaginal hysterectomy and a left salpingo- 
oophorectomy was done. The breasts filled and lacta- 
tion occurred 10 days later. The other, from whom 
both ovaries and uterine fundus had been removed, 
began to lactate a week following the operation. 

In each of these 4 cases, regardless of the dosage or 
stilbestrol monomethyl ether (up to 50 mg. weekly), 
the amount of breast secretion either remained the 
same or actually increased. In short, the estrogen was 
ineffective in suppressing lactation. Methyl tes- 
tosterone and testosterone propionate also had no e - 
feet. Negative results have been observed also wit 
diethylstilbestrol (8) and estradiol (9). 

Primary Dysmenorrhea 

There were 6 patients in this group. In 4 dys 
menorrhea had been of a mild character until an a 
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tack of pelvic mflammatory disease had aggravated it 
In only one of this group of 4 was any rchef secured 
She received 25 mg of stilbestrol monomethyl ether 
a week by injection throughout the cycle As soon as 
therapy was discontmued. the penodic pains returned 
Of the two uncomplicated cases, only one was fully 
reheved by 5 mg. daily In this case, too, relief oc 
curred only while on therapy In short, the results 
were not entirely satisfactory 

Secondary Amenorrhea 

There were 6 cases in this group In only a was any 
degree of success achieved The first of these patients, 
aged 20 years, had had very irregular menses for the 
past year For the last 4 months she had keen amenor- 
rheic On examination, an infantile uterus was found. 
She also complamed of sterihty since her marnage 9 
months before. With thyroid up to 5 grains daily for 
2 months, no menses appeared She was then given 50 
mg of stilbestrol monoirethyl ether weekly for j 
doses Eleven days later she menstruated This ther- 
apy was repeated with similar results The third time 
she remained amenorrheic for to weeks On cxamina 
tion she was found to be pregnant Seven months 
later she dehvered a normal female infant The second 
successful result was m a patient given combmed 
thyroid and estrogemc therapy for 4 months The 
other 4 cases failed to respond It should be noted 
that 3 of these cases had previously failed to respond 
to therapy with pregnant marc serum 

COMMBNT 

The results obtained with stilbestrol monomethyl 
ether in the management of the menopausal pitients 
demonstrate that it is therapeutically effective orally 
Smee gastro intestinal side reactions occurred almost 
exclusively in the menopausal patients, it would be 
profitable to analyte them in detail Careful study 
reveals that gastrointestinal side reactions to diethyl 
stilbestrol or other of the stilbestrol derivatives may 
be divided into 3 groups 

Group I consists of those individuals who are un- 
able to take any sort of pill by mouth They gag and 
are nauseated even on lactose placebos In these pa 
tients no nausea was noted on injection therapy Such 
instances as these are considered incidental side re 
actions 

Group II includes those patients who become nau 
seated only while receiving simultaneously some other 
medication such as digitalis, intravenous neo arsphen 
amine or ferric ammonium citrate In otb er words, the 
nausea or vomiting cannot be blamed exclusively 
upon the estrogen, for any one of these other drugs 
alone may cause nausea These instances also arc not 
considered true side reactions but as merely inci 
dental ones 


Group III includes those patients who become nau- 
seated or ‘sick to the stomach’ concomitantly with 
their flushes This is particularly evident on arising 
in the morning, a type of ‘morning sickness’ in the 
menopausal woman In each instance, simultaneous 
with relief from the hot flushes by suitable therapy, 
the nausea disappeared Not infrequently the flushes 
may actually be accentuated at the beginning of ther- 
apy (3), thus aggravating the nausea This type of 
response also docs not fall in the category of true side- 
reactions 


Table 3 Gasteo intestinal side reactions in patients with 
PREVIOUS HISTORY sucCGSTivE OF Gdll Bladder Syndrome 
COMPARED WITH THOSE OF NORMAL PATIENTS 



1 1 

No 

! of 1 
Cases j 

No 

with 

Nausea 

Ratio 

Per 

Cent 

s/a^ 

Froba' 

bjljt} 

of 

Error 

Previous history 
of gallbladder 
syndrome* 

1 

! 

5 

1 3 

33 

3 1S5 

0014 

Negatue G 1 
history 

8a 

5 

1 16 

6 

Total 

97 : 

10 

1 10 

10 




it should be noted that the fectot of dose level has been cx' 
eluded here on the basis that the 'scatter was fairly even cspeci 
ally on the higher dose levels 


* Pearl R Medical Biometry and Statistics Chap X and XI, 
Second edition 1930 Saunders Philadelphia 

Croup IV consists of those patients whose past 
history reveals marked sensitivity to fned or fatty 
foods, accompanied by nausea, vomiting, severe 
heartburn and eructation Clinically these symptoms 
are suggestive of a ‘gall bladder’ syndrome Fifteen 
patients gave such a history Of these, 5 became nau 
seated on stilbestrol monomethyl ether One patient, 
receiving i mg daily, orally, experienced no further 
nausea following cholecystectomy A second pa^ 
tient, who was taking 5 mg daily orally, was re 
lieved by reducing the dose, while taking i mg of 
of diethylstilbestrol daily she experienced no nausea 
and at the same time was completely reliei ed of the 
flushes The remaining 3 patients were relieved of the 
nausea by taking either two teaspoonfuls of mag' 
nesium sulphate or loo mg of desoxycholic acid 
nightly One of these patients was nauseated by 5 mg 
daily by mouth and cy mg weekly by injection A 
second one •was nauseated by both ay mg and lo mg 
weekly 

Group V IS made up of those patients with a nega 
tive gastrointestinal history who develop nausea only 
while receiving estrogenic therapy In this senes 
there were y cases In 2, the nausea was inconstant 
and disappeared in time Two others were relieved 
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by reducing the dosage and gradually increasing it 
again. The fifth was relieved by changing from hypo- 
dermic to oral therapy. 

When we exclude the patients in Croups I, II and 
III, we note that there were lo patients with true 
gastro'intestinal side'reactions. Of these, 5 were of 
the group who gave a previous history suggesting 
a ‘gall bladder syndrome.’ The data are summarized 
in table 2. It is noted that patients giving a previous 
history suggestive of a gall bladder syndrome are 
much more prone to experience nausea, than those 
with a negative gastro-intestinal history. Statistical 
analysis (table 3) reveals that these figures are sig' 


Table 4. Incidence of nausea encountered at various daily 

ORAL DOSE LEVELS OF DIETHYLSTILBESTROL AND STILBESTROL 
MONOMETHYL ETHER^ 



Incidence of Nausea, % 

Dose, mg. 

Diethyl 

stiibestrol 

Stiibestrol mono- 
methyl ether 

0. 1 

1-3 

i 

0 

o.aj 

3-4 


0.5 

5-3 

0 

I.O 

la.i 

1.8 

a. 5 


1.9 

5.0 

41-7 

35-8 


' In making the comparison it should be noted-that, orally, 
diethylstilbestrol is at least 5 times as potent as stiibestrol mono- 
methyl ether. 


nificant, even for various dose levels. Similar observa' 
tions in patients receiving diethylstilbestrol have 
been reported (4). The explanation for the greater 
tendency of patients in Group IV (‘gall bladder’ syn' 
drome) to experience nausea remains to be found. In 
the guinea pig it has been shown that estrogen will 
cause a delay in the emptying time of the gall bladder 
(10, ii). Such an effect, if proven in the human female, 
would account for the increased sensitivity to estro- 
gens in patients of the type in Group IV. It would 
also explain the correlation between the higher dos- 
age, and the greater incidence of side-reactions. 

Another factor of considerable importance in 
evaluating the side-reactions under discussion is the 
relative estrogenic potency of the substance in ques- 
tion. For example, in this diethylstilbestrol was 
found to be about 5 times as potent, mg. for mg., as 
stiibestrol monomethyl ether. When the incidence of 
side-reactions to both substances is compared on a po- 
tency basis, it is found to be essentially the same 
(table 4). Similar observations have been noted by 

others (6, 12). 


Galactorrhea. The physiologic pathology of this 
condition is still not clear. On the basis of our present 
knowledge, the reason for the failure of diethylstil- 
bestrol or the monomethyl ether of stiibestrol to af- 
fect the secretion may be hypothesized. Diethyl- 
stilbestrol may stimulate the increased production of 
lactogenic hormone by as much as 226 per cent (13). 
Thus, indirectly diethylstilbestrol actually stimulates 
lactation. In fact, lactation has been initiated in virgin 
goats (14), and partially, in the human female (15), by 
the use of diethylstilbestrol plus active massage or 
pumping of the mammary gland. 

Essential senile pruritis. Just recently this syn- 
drome was declared to be one of the unsolved prob- 
lems of medicine (16). Preliminary experience with 
estradiol and testosterone demonstrated that these 
steroids were extremely effective in relieving pruritis. 
Our preliminary findings with diethyl stiibestrol and 
the monomethyl ether of stiibestrol, if confirmed, 
should prove a boon to patients with essential senile 
pruritis. 

Oral mucous membrances. Pre-treatment biopsies 
of the buccal mucous membrane revealed varying de- 
grees of atrophy in some patients. After adequate 
treatment the buccal mucosa showed the same histo- 
logical picture of estrogenic stimulation as did the 
vaginal mucosa. These studies will be reported in 
detail elsewhere (17). 

In its broader aspects, these are two more examples 
of the fact that the so-called sex hormone substances 
are fundamentally constitutional drugs, irrespective 
of their effects on the secondary sexual apparatus. 

SUMMARY AND CONCLUSIONS 

Adjunctive therapy with stiibestrol monomethyl 
ether, as with other estrogens, has shown that it is 
a), of definite value in the managment of climacteric 
vasomotor instability and senile vaginitis including 
essential senile pruritis; b) it is of very limited value in 
the management of secondary amenorrhoea and dys- 
menorrhea; and c), it is of no value in management of 
galactorrhea. 

Analysis of gastro-intestinal side-reactions to 
therapy with stiibestrol monomethyl ether reveals 
that the greater the dosage, the greater the incidence 
of side-reactions. Patients with a previous history of 
sensitivity to fried and fatty foods are more prone to 
suffer nausea than are patients with a negative gastro- 
intestinal history. When stiibestrol monomethyl ether 
is compared with diethylstilbestrol on a potency 
basis, the incidence of nausea is similar if given orally- 

In 35 cases of spontaneous menopause receiving 
treatment with stiibestrol monomethyl ether blee 
ing proved to be troublesome in two or 6 per cent. 

An atrophic buccal mucosa was proved by tiopsy 
to be restored to normal after treatment. 
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Orally, dietbylstilbestrol was found to be at least 
5 times as potent as the monomethyl ether of stil 
bestrol 

When injected m sesame oil, estradiol dipropionate 
was found to be from 15 to 20 times as potent as 
stilbestrol monomethyl ether, mg for mg 

The author is indebted to Drs P. E Crooks and E Matlin for 
their kind assistance m carrying out these studies 
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N '^eustaedter (i), using 120 mg. of synthetic 
a^estradiol and goo to laco mg. of preg' 
neninolone, both given by mouth, was able 
to produce proliferation and subsequent secretory 
changes in the endometrium of 6 women, ranging in age 
from 22 to 40 years, who had been surgically castrated. 

The present study was made to determine whether 
similar changes could he produced in women in the 
menopause after bleeding had ceased spontaneously 
for a considerable length of time, in these instances, 
from I to 7.5 years, and in whom marked atrophy of 
the uterus, cervix and vagina was present. 

Six patients were studied. All had atrophic or rest' 
ing endometrium prior to treatment. In 3 cases there 
was such a marked atrophy of the endometrium that 
it was impossible to obtain endometrial tissue for 
premedication biopsies, even after vigorous curettage. 
The patients were given an ointment containing i 
mg. of synthetic a-estradiol per gm. of ointment, and 
were instructed to use it by inunction, from i to 2 
gm. daily for i month. After 2 weeks they were 
given 100 to 120 mg. of pregneninolone orally per day 
for 10 days. In two of the cases the course of therapy 
was repeated. 

Subsequent endometrial biopsies revealed the foh 
lowing; a). After 2 weeks of estradiol therapy by 
inunction, endometrial biopsy specimens from each of 
the 6 cases revealed proliferation of the endometrium. 
h). After combined estradiol inunction and oral preg- 
neninolone therapy, the endom.etrium in 4 of the 6 
cases showed secretory changes. 

The 6 patients had suffered from menopausal 
symptoms, mild to severe in degree, consisting of 
flushes, sweats, headaches, and nervousness, for some 
time. These complaints were completely relieved 
during the course of therapy. However, after cessa' 
tion of treatment, these symptoms recurred, usually 
within 5 to 10 weeks. 

Received for publication February 16, 1942. 


CASE REPORTS 

Case I, R.F., aged 49, white female, married, having 3 
adult children. Onset of menses was at 14 years, with 
3'day periods of moderate flow, associated with dysmenor' 
rhea, occurring regularly every 28 days. Menopause with 
rather severe symptoms, consisting of flushes, sweats, 
vertigo, and headadtes, began 18 months previously. Last 
bleeding episode was in July, 1940. The last previous 
bleeding took place in November, 1939. Basal metabolic 
rate was —14 per cent. Hormone study revealed a nega' 
tive prolan reaction and 8.5 r.u. of estrin per 24'hour 
specimen. A biopsy performed on May 6, 1941 demom 
strated almost complete atrophy of the endometrium, and 
no tissue was obtained. On May 13, biopsy produced an 
endometrial mucosa with an occasional gland. A diagnosis 
was made of a very early proliferative phase. Estradiol 
ointment, 2 gm, daily, was given between May 13 and 
June 3. On June 3 the biopsy report indicated an early 
proliferative phase, more advanced than in the previous 
biopsy. Estradiol ointment, 2 gm. per day, combined with 
100 mg. of pregneninolone orally was given daily for 10 
days, from June 3 to 12, at which time the patient began 
to bleed, and stained for 6 days. The biopsy made at the 
beginning of bleeding revealed a late prob'ferative and 
early secretory phase. The patient felt very well at this 
time, and had no complaints. Her condition continued 
satisfactory^ for 6 weeks, by which time she was again suf- 
fering from some menopausal symptoms. 

Case 2, L.M., aged 53, white female, married, para ii. 
Onset of menses was at 14 years, with 4'day periods of 
moderate flow, without pain, occurring regularly every 
28 days. The last menstrual period was 7 years ago, at 
which time menopausal symptoms began. The basal 
metabolic rate was +4 per cent. Hormone determinations 
revealed a positive prolan and a negative estrin reaction. 
On examination, the uterus was found to be 2.5; inchK 
long, anterior, firm and freely mobile. No adne-xal pathol- 
ogy was present. An endometrial biopsy was made on 
May 8, 1941 and no tissue was obtained. Between My 
8 and May 15, estradiol ointment, i gm. daily, was a - 
ministered by inunction. On May ly, a biopsy specmien 
of the endometrium showed an early proliferative pha 
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Fic 1, A AND B Resting 

AND EARLV secretory PHA'E 
respectively, of endometrium 
of case 3. before and after 
therapy 


Fio a, A AND B Resting 

AND LATE SECRETORY PHASE 
respectively, of endometrium 
of case 6 before and after 
therapy 



From May 15 to June 5 estradiol ointment, 1 gm daily, 
was used, on June 5 a biopsy specimen of the endome' 
trium revealed an early proliferative phase more advanced 
than in the previous specimen Between June 5 and June 
17, estradiol ointment, 2 gm daily, and 100 mg of preg' 
nenmolone daily, were given for 12 days On June 17, an 
endometrial biopsy showed a proliferative reaction The 
menopausal symptoms were entirely controlled at this 
time Another course of therapy was given From June 19 
to July 10, estradiol ointment, 2 gm daily, and between 
July II and July 21 estradiol ointment, 2 gm and 120 
mg of oral prcgneninolone, were administered for 12 days 
Biopsy of the endometrium still indicated a proliferative 
phase The patient's menopausal flushes, sweats, head' 
aches, and nervousness bad disappeared, and 2 weeks 
thereafter she was still symptom free 

Case 3, DT, aged 43, white female, married, para j 
Onset of menses vras at 12 years, with 4 day penods of 
moderate flow, without pain, occurring regularly every 
28 days The patient bad her last menstrual period 1 year 
ago, and simultaneously climacteric symptoms consisting 
of sweats, flushes, vertigo, and headaches had set in 
Hormone determinations showed a positive prolan, and 
negative cstnn reaction PcKic examination revealed the 


uterus to be 2 73 inches long, and retroverted There 
was no adnexal pathology On March 6, 1941 an endo 
mctnal biopsy was made but very scant shreds of tissue 
which were insufficienfTor diagnosis were obtained From 
March 6 to March 27 estradiol ointment, i gm daily was 
administered by inunction, and biopsy of the endometrium 
at this time demonstrated a proliferative reaction (fig i, 
A) Between March 27 and April 10 estradiol ointment, 
2 gm daily vras given and from Apnl 11 to April 22 
estradiol ointment 2 gm and 100 mg of prcgneninolone 
were administered daily for 11 days On Apnl 24, an 
endometrial biopsy was performed and an early secretory 
pha^ was found (fig i, B) The patient stated that she 
felt fine, and was asymptomatic The patient continued 
without complaints when last seen, on July 24, 1941 
Case 4, RF , aged 43, white female, married Onset of 
menses was at 12 years, with 3 day periods of moderate 
flow without pain occurring regularly every 28 days The 
patient had had 2 full term prcgnanacs Severe meno' 
pausal symptoms consisting of frequent flushes, sweats, 
vertigo and occipital headaches started i year ago The 
last bleeding episode occurred m July, 1940 Basal metabol 
ic rate was —7 pec cent Hormone analyses show ed that 
unnary prolan was positive, cstnn negative A biopsy 
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made prior to treatment showed an early proliferative 
endometrium. Pelvic examination revealed the uterus to 
be a. 5 inches long, anterior and freely movable. No adnexal 
pathology was demonstrable. Estradiol ointment, i gm. 
daily, was given by inunction from Dec. la, 1940 to Jan. 
13, 1941. Then estradiol ointment, i gm. and 10 mg. of 
pregneninolone daily, was administered for ii days. On 
Jan. aj, an endometrial biopsy demonstrated an early 
proliferative phase, but more advanced than in the original 
biopsy. The course of therapy was repeated, using larger 
doses of pregneninolone. From Jan. a3 to Feb. 6 estradiol 
ointment, a gm. daily, was used by inunction, and between 
Feb. 6 and Feb. 17, estradiol ointment a gm. plus 100 mg. 
of pregneninolone were administered. An endometrial 
biopsy made on Feb. 17 revealed a late proliferative and 
early secretory phase. A third course of therapy was in' 
stituted, similar to the second, treatment being continued 
from June a4 to July 17. On this latter date, and after the 
patient had been bleeding for 5 days, the endometrial 
biopsy showed a resting endometrium. 

Case 5, F.L., aged 44, married for ii years, para i. 
Onset of menses was at 13 years, occurring regularly every 
28 days, the flow was moderate in amount and painless, 
the patient had her last menstrual period 1 year ago, when 
climacteric symptoms of moderate degree set in consisting 
of sweats, flushes and headaches. Pelvic examination rc' 
vealed the uterus to be 2.5 inches long and freely movable. 
There was no adnexal pathology. The basal metabolic rate 
was +9 per cent. Hormone determinations demonstrated 
a negative prolan and a negative estrin reaction. An endo' 
metrial biopsy was made on May 6, 1941, and an early 
proliferative phase found. From May 6 to May 27 estradiol 
ointment, i gm. daily, was administered by inunction, and 
on May 27 a biopsy specimen revealed a late proliferative 
phase in the endometrium. Between May 27 and June 5 
estradiol ointment, i gm. and 100 mg. of pregneninolone 
were given daily, for 10 days. A biopsy taken on June 5 
indicated an early proliferative phase in the endometrium. 
On June 6 bleeding occurred and lasted 3 days. The 
course of therapy was repeated, except that 120 mg. of 
pregneninolone daily was administered along with the 
estradiol. On July 15, at the end of treatment, an endomc' 
trial biopsy showed areas of marked proliferation. The 
patient’s menopausal symptoms were completely con' 
trolled by this time. On July 18, bleeding took place. 
Menopausal complaints recurred 5 weeks after cessation 
. of therapy. 

1 Case 6, M.G., aged 51, married for 26 years, had 5 

' 'Wren and 4 miscarriages. Onset of menstruation was at 
II years, with 4'day periods of moderate flow, without 
pain, occurring regularly every 28 days. Last menstrual 
period was in October, 1940. Pelvic examination revealed 
the uterus to be 3 inches long, retroverted and freely 
movable. No adnexal pathology was present. Basal metaboh 
ic rate was —13 per cent. The hormone tests showed a 
positive prolan and negative estrin reaction. The vaginal 
smears indicated a marked deficiency in estrogenic activity. 
An endometrial biopsy was made on May 6, 1941 and an 
early proliferative phase found. From May 6 to May 27 
estradiol ointment, i gm. daily, was administered by in- 
unction. On May 27, a biopsy of the endometrium re- 


vealed a more advanced proliferative phase than in the 
tissue obtained on May 6 (fig. 2, A). Between May 27 and 
June 5 estradiol ointment, 2 gm., plus 100 mg. of pregneni- 
nolone, were given daily for 10 days. Endometrial biopsy 
performed on June 7 demonstrated an early secretory 
phase (fig. 2, B). During this time the patient sufered no 
menopausal symptoms. Vaginal bleeding occurred from 
June 7 to June 1 1, and was moderate in amount. On July 3 
the patient complained that the menopausal symptoms 
were recurring, and on July 10 vaginal bleeding took place 
again. By this time the headaches, sweats, flushes and 
nervousness were quite severe. 


COMMENT 

Salmon, Walter, and Geist (2) produced progesta' 
tional reactions in the endometrium of 5 postmeno- 
pausal women using doses of pregneninolone ranging 
from 105 to 540 mg. The endometrium in each case 
was first primed with from 120, coo to 655,000 r.u. 
of estradiol benzoate, injected intramuscularly. 

Neustaedter produced progestational changes in 
the endometrium of 6 surgically castrated women 
with 1200 mg. of pregneninolone, given by mouth. 
The uteri were first primed with 120 mg. of synthetic 
estradiol, likewise administered orally. 

In the present series of cases of 6 women, by giv- 
ing adequate doses of pregneninolone, progestational 
changes in the endometrium were obtained in 4 
cases after a preliminary period of priming by inunc- 
tion with synthetic estradiol. 


SUMMARY 

1. Six postmenopausal women were treated with 
synthetic estradiol by inunction and pregneninolone 
orally. An average of 45 to 60 gm. of estradiol oint- 
ment, containing 45 to 60 mg. of the hormone, and 
1000 to I 2 C 0 mg. of pregneninolone were used. 

2. A proliferative reaction was produced in the 
endometrium in all 6 cases following estradiol inunc- 
tion. 

3. Following the combined administration of 
estradiol by inunction and pregneninolone orally, 4 
of the 6 cases showed definite secretory changes in 
the endometrium. 

4. All menopausal symptoms disappeared during 
the course of treatment. 

5. Five to 10 weeks after cessation of treatment 

menopausal symptoms recurred. ^ 

6. All patients bled i to 3 days after cessation ot 

treatment. 


Wc wish to thank Dr. L. Pirk of Roche-Organon. Inc. for the 
3ply of estradiol ointment, which was especially 
-purposes, and for the pregneninolone (Progestoral). th 
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Simmonds’ Disease: 

Report of Two Cases Caused by 
Intracranial Tumors 
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B etween 1914, when Simmonds first suggested 
that the chnical syndrome now named for him 
IS the result of severe hypofunction of the 
anterior lobe of the pituitary, and 1940, when Es' 
Camilla and Lisser (1) reviewed the hterature and 
their own practice, 595 cases have been diagnosed 
Simmonds’ disease Of these, only loi were proved 
by necropsy. Although many of the other cases 
seemed typical clinically, analysis of the reported 
data led these authors to suspect that they were really 
examples of anorexia nervosa (i) The latter condi- 
tion, they and others (2, 3), have considered most 
difficult to differentiate from hypopituitarism Im 
deed, a chief purpose of their extensive review (i) was 
to establish criteria for differential diagnosis. In this 
connection, Cdse i is interesting, as at first the diag^ 
nosis of anorexia nervosa seemed well established 
Stephens (4) has recently pointed out that the 
sodium deprivation regimen described by Cutler, 
Power, and Wilder as a test for Addison's disease 
can be useful in estabhshing the diagnosis of Sim' 
monds’ disease because of the secondary type of ad' 
renocortical insufficiency present in these cases 
Sheehan (6) and others (7) have reported that hypo 
pituitansm may simulate myxedema and have vramed 
that such cases may be dangerously susceptible to the 
action of thyroid From this viewpoint, Case 2 is of 
interest, as the diagnosis of Addison s disease was 
made early m the course of his illness, was apparently 
confirmed by salt deprivation, and was evidently im' 
proved by desoxycorticosterone acetate. He, also, 
presented features suggestive of hypothyroidism and 
for a prolonged period had a favorable response to 
thyroid medication 

CASE REPORTS 

Case I / D , an 18 year-old, white male, was admitted 
on July 26, 1940, complaining of loss of weight and poly' 
uria during the past year 
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Past history Enuresis had been present since infancy 
At 5, he contracted scarlet fever, followed m succession 
by measles, pertussis, cervical adenitis, which required 
incision and drainage, and otitis media Thereafter, he re- 
mained m good health until the onset of his present illness, 
although he never gamed weight satisfactonly 

Social history The patient’s mother died when he was 
6 Until he was 12, he did fair work m school, being cared 
for dunng this time by his grandmother Then his father 
remarried, and the patient exhibited deep resentment 
toward his stepmother At the same time, his school work 
detenorated, and he became a behavior problem He asso- 
ciated with a bad gang, truanted, engaged m petty thiev- 
ery, resorted to masturbation, lost interest in school, and 
was ewntually expelled m the middle of the ninth grade 
At the age of 16, he was referred to the Judge Baker Guid- 
ance Center, where he was noted to have an I Q of 99, 
to be 17 per cent underweight, to be slow in pubertal 
development, to have defective vision and headaches 
after reading, as well as frequent nocturnal enuresis After 
leaving school the patient worked intermittently as a soda 
fountain clerk 

Present illness In the summer of 1939 the patient first 
noted that he was passmg an unusually large volume of 
unne, that his enuresis was more constant, and that his 
fluid mtake was excessive However, he felt well until 
early fall, at which time he weighed 12^ lb , his peak 
weight Height was 5 feet, mches 

He then began to vomit after nearly every meal without 
any abdommal pain or obvious cause Weight loss soon 
became alarming He was admitted to two other hospitals 
for study, but no reason for the vomiting was discovered 
At times he would improve, but, except for cessation of 
enuresis in January, 1940, his condition remained little 
changed until admission to the Massachusetts Memorial 
Hospital, at which time he weighed 93 Ib (42 5 kg ) 
Prior to admission, partial control of his polyuria had been 
achieved with pitressin by subcutaneous injection, but 
this caused abdominal cramps and further voinitmg 

Physical exammauon The patient was fairly well de- 
velop^, but extremely thin He was cooperative, well 
onented, and able to give a good account of the details of 
his illness and of the treatment he had received Skin was 
rough, cool, and dry Hair on the head was red, dry, and 
abundant Hair on the body was very scanty. A few, fine, 
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light hairs were present on the forearms and legs; axillary- 
hair was almost non-existent; and pubic hair was sparse, 
light, short, and confined to a small area. Pupils reacted 
normally. There was no apparent visual disturbance. 
Ophthalmoscopic examination showed discs that were 
questionably pale; fundi were otherwise not remarkable. 
Lungs, heart, and abdomen were not abnormal. Reflexes 
were present in the arms, but in the legs the reflexes were 
very sluggish and could not always be elicited, although 
there were no pathological reflexes. Blood pressure was 
82 mm. Hg, systolic and 48, diastolic. 

Laboratory data. When the patient was not taking 
posterior pituitary the urinary specific gravity ranged 


peated on 11/20/40, the values were: fasting, 91; 1 hour, 
138; 2 hours, 88; 3 hours, 102. 

Total protein on 8/29/40 was 5.1 gm. per cent; al- 
bumin, 3.8 gm. per cent, and globulin, 2.35 gm. per cent. 
Blood cholesterol was 194 mg. per cent. 

Basal metabolic rate was always low. Extreme ranges 
were from minus 37 to minus 17 per cent. Roentgen rays of 
the skull showed no evident pathology. 

Clmical course. As can be seen in figure i, the patient’s 
urinary output was definitely in excess of his fluid intake 
during his first 18 days in the hospital. During this period 
he ate very little, vorm'ted occasionally and lost weight 
slowly but steadily. He was very lethargic mentally and 



Fro. I. Case i. Summary of fluid and caloric balance in relation to the use of posterior pituitary powder. 


enerally between r.002 and 1.004. Otherwise, the urine 
ras not remarkable. 

Hinton reaction on the blood was negative. Hemoglobin 
ra.s 85 per cent on admission with red blood cell count of 
.2 million, and white blood cell count of 11,800 with 72 
er cent polymorphonuclears, 22 per cent lymphocytes, 
per cent monocytes, and i per cent eosinophils. During 
is stay, hemoglobin dropped to 70 to 75 per cent with 
ed cell count ranging around 3.5 million. White cell count 
emained normal, but there was a gradual development of 
lymphocytosis that persisted until discharge. During his 
1st 3 months in the hospital, he showed an eosinophilia 
of from 2 to 5 per cent. 

Oral glucose tolerance test with 100 gm. of glucose on 
7/29/40 gave values in mg. per 100 cc.: fasting, 90; 30 
min., 150; 2 hours, 150; 3 hours, 183; 4 hours, 90. Re- 


physically, seeming quite content to lie motionless in bed 
for long periods. Although he answered questions readily, 
his conversation was very superficial. It -was impossible 
to interest him in "anything. He had no expressed desire to 
regain his health. During this period, fasting blood sugar 
at the beginning and end of a 36-hour fast was 70 mg- 
per cent. 

Patient was now given posterior pituitary powder by 
nasal insufflation. There was an immediate response. 
Urine output decreased. Vomiting stopped and appetite 
improved. Weight increased slightly, but steadily. Two 
weeks later, however, the powder appeared to lose its 
effectiveness. Subcutaneous injections of pitressin '^te 
tried for two days. This controlled urine output, 0^ 
vomiting recurred, appetite failed sharply, and 
dropped. The patient complained of abdominal cramp , 
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and the descending colon and sigmoid could be felt as a 
tender, hard cord Powder by nasal insufflation was re^ 
sumed with increased dosage, and again he responded 
favorably 

Two weeks later the supply of postenor pituitary 
powder became exhausted, and all untoward symptoms 
recurred At this time some whole gland pituitary powder 
was substituted without noticeable effect ReadministcT' 
mg postenor pituitary powder gave the same dramatic 
results as previously He now began what proved to be a 
persistent improvement, which coincided with the insti' 
tution of a regimen designed to stimulate his interest in 
his surroundings He was obliged to have a hot tub bath 
every morning and to stay up most of the day He was 
given light ward duties and was made to complete them 
Dunng his first 5 weeks in the hospital, the patient was 
offered a high vitamin, high calorie diet with added 
brewer's yeast tablets (a 4 gm daily) He took very httlc 
of his diet and by the i8th day his tongue was a beefy red 
Addition of nicotinic acid (o 14 gm daily) was soon fob 
lowed by reversion of the tongue to normal One month 
later, nicotinic acid was stopped for 5 days Again, the 
tongue became red and raw looking, and again reverted 
to normal with resumption of the vitamin About the 
same time, fissures became evident at the comers of the 
mouth along with cracks on the lips and a tendency to 
scaling Riboflavin (4 mg daily) was given with a very 
gradual improvement Because it was thought that the 
roughening of the skin might be the result of vitamin A 
deficiency, he was given percomorph oil (3 capsules daily) 
beginning in his third week The vitamin A level m the 
blood v/as determined somewhat later and reported as 
normal, but there was never any change in the skin His 
cevitamic acid intake was always adequate 

After the second month had passed, improvement be' 
came steady, continuing until discharge on 11/27/40 At 
this time, he weighed 43 6 kg , which was a gain of ii 3 
kg over his low pomt reached at the end of his first month 
and one half, but only 3 6 kg more than his weight on 
admission He felt well, had a good appetite, was coopera 
tive and cheerful, and appeared to have regained his 
mterest m life His urinary output and thirst were well 
controlled by four pinches of posterior pituitary powder, 
taken as snuff, daily The discharge diagnosis was anorexia 
nervosa, diabetes insipidus, and multiple vitamin defi- 
ciencies 

The patient remained at home for a month and 17 days 
Shortly after discharge, however, he began to vomit and 
to complain of an uneasy feeling in bis stomach shortly 
after eating He frequently felt weak and listless and had 
to be urged to get outdoors Unnary output remained ni^ll 
controlled, and it was thought that he was finding it diffi 
cult to adjust to life at home Finally, it became apparent 
that he was slipping backward, and on 1/14/41 he was 
readmitted for further study 

At the time of admission he weighed 41 7 kg Physical 
examination was generally as before However, he was 
even more listless than at the time of his first admission, 
and he complained of his vision At first it was thought 
that he required new glasses, as his eyes had not been 
refracted for several years Closer questioning brought 


out the fact that while at home he had noted that he had 
difficulty in making out objects across the street, or in 
recognizing bis friends until they were very close Also 
he had found that wntmg was awkward because of ap- 
parent double vision and because the pencil would vanish 
from sight when in certain positions Visual fields (fig 2) 
done on the Bjerrum screen, revealed total loss of vision 
m the lower temporal quadrant on the left and nearly 
total loss in the same quadrant on the right Closer exami- 
nation of the optic discs showed slight pallor, especially 
of the temporal portions Stereoscopic roentgenograms of 
the skull were repeated and compared carefully with films 
tak^ m August and October, 1940 No evidence of any 
abnormality of the sella turcica could be found The only 
possible abnormality noted was a doubtful backward dis- 
placement of the pineal gland 

Lumbar puncture yielded clear fluid under normal 
pressure and no evidence of block Eighty nine cells per 



Fic 2 Case r Visual fieid* 

cu mm , 50 per cent of which were polymorphonuclcars, 
were found Total protein was 112 mg per cent It was 
thought that the patient had a suprasellar tumor, prob- 
ably a craniopharyngioma, and he was transferred to the 
Neurosurgical Service of the Boston City Hospital for 
ti^tment It was noted before transfer that the diabetes 
insipidus was less severe than previously, required less 
postenor pituitary powder for control, and that he occa- 
sionally had a rise in temperature to 99® or 99 6° F with- 
out evident reason 

He remained at the Boston City Hospital from 2/12/41 
to 4/9/41 Because of bis poor condition, surgery was 
widiheld Despite all efforts, he lost weight steadily and 
renamed completely lethargic Visual fields were checked 
frequently and remained the same except for the addition 
of a lower nght nasal quadrantic field defect Roentgeno- 
grams of the skull showed the pineal gland displaced to the 
nght and slightly posteriorly An insulin tolerance test 
with 3 u of regular insulin intravenously gave values in 
mg per too cc fasting, 85, 20 minutes, 62, 30 mmutes, 
60, 45 minutes, 71, 60 minutes, 72, 90 minutes, 87, 120 
mmutes, 86 Urmary 17 ketosteroids were 2 5 mg per 24 
hours Other laboratory data were the same as previously 

As he was considered too poor a nsk for surgery, he 
was returned to this hospital on 4/9/41, at which time he 
weighed 32 1 kg Dunng the first week he gained 2 to 3 
kg , but soon began to lose once more Dunng the third 
week wmiting became troublesome and at times almost 
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On this regimen he held his weight, gained in strength 
and planned to return to work. Following discharge he 
was seen regularly for 6 weeks during which period he 
gained weight and showed no more than minimal ankle 
edema at any time. Then he returned to Florida. 

During the fall and winter his strength failed despite 
weekly injections of desoxycorticosterone acetate and 6 
gm. of NaCl daily. He became lethargic and despondent. 
By March, 1941, his appetite had become very poor, and 
he began to vomit occasionally. Two weeks before his 
final admission on 4/8/41 he omitted the NaCl because 


duction of salt and discontinuance of deso.xycorticosteronc 
acetate injections and of thyroid led to improvement. 
When thyroid was readministered, 10 days later, further 
vomiting resulted, so that it was stopped permanently. 
Whether there was any change in metabolic rate as a 
result of this medication cannot be stated, as a determina- 
tion was not made after thyroid was started. 

Eventually it became apparent that desoxycortico- 
sterone acetate and salt were not adequate therapy. A trial 
was then made of suprarenal cortical extract with appan 
ently good results. After a larger supply was obtained. 



Fig. 4. Case 2. Summary of the clinical and laboratory responsf. to treatment. 


of anorexia, nausea and vomiting. As he continued to fail 
he decided to return to this hospital for further study. 

Physical examination on readmission showed no sig- 
, nificant change. There was moderate pitting edema of the 
' legs, and the blood pressure was 104/68 mm. Hg. His 
course until death was quite variable. As is shown in 
figure 4, his weight tended to fluctuate roughly according 
to his NaCl and desoxycorticosterone acetate intake. For 
a time he gradually improved; his blood pressure was 
fairly well maintained, and he was able to be up and 
about. However, he had occasional vomiting episodes and 
was quite frequently bothered by a dull headache. During 
' his second month in the hospital he was given a trial of 
thyroid extract, because he had felt better, in the pasti 
w^le taking thyroid. After 7 days he developed pleuritic 
pain on the left and showed signs of fluid, confirmed by 
x-ray. At this time, he also had peripheral edema and a 
higher blood pressure than at almost any other time. Re- 


this was administered as shown in figure 4, in place of 
desoxycorticosterone acetate. Nevertheless, the patient 
foiled steadily, eventually lapsing into coma and dying- 

Necropsy. (Performed i hour and 2,5 minutes after 
death). Brain. Other than a moderate amount of arterio- 
sclerosis, the brain showed no significant pathology. 

Pituitary. The sella turcica was enlarged anteropos- 
teriorly and laterally. Both posterior clinoid processes an 
the base of the sella were eroded and friable. The pituitary 
gland bulged from the sella, impinging on the posterior 
aspect of the optic chiasm. The gland was very soft an 
presented, on sectioning, a bulging, moist pale pinkis ^ 
gray surface, upon which no gross nodule could he is 


cemed. , . 

Microscopic study revealed an encapsulated no u 
composed of sheets of normal-appearing chromophobe ce 
subdivided into lobules by a fine, vascular stroma, t ^ 
comprised most of the gland. About the periphery was 
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narrow, incomplete nng of compressed pituitary tissue, 
consisting of chromophobe, rare eosinophilic, and very 
rare basophilic cells The pars intermedia contained a few 
cystic spaces lined with flattened epithelium and filled 
with colloid material The postenor lobe was compressed, 
but was not otherwise remarkable 
Thyroid Weight, 15 gm This was soft and slightly 
smaller than usual Sections showed the acini relatively 
umform with completely involuted lining epithelium and 
filled with colloid 

Adrenflh Total weight, 15 gm They were firm, 
smooth, and regular m outline, but somewhat reduced in 
site No gross abnormality was noted on cut section 
Microscopic exammation showed the cortex well supplied 
with iipid and small foci in which the cortical cells were 
disintegratmg and being invaded with lymphocytes, endo' 
thelials, and rare neutrophils The medulla was not re 
markable 

Fdnereas Weight, 60 gm Grossly and microscopically 
this gjand was not remarkable 

Gcrtitdhd There was little of note grossly Microscopn 
cally, the testes showed complete aspermatogenesis The 
cells of the tubules were m various stages of disintcgni' 
tion, and the lumen of the tubules was more or less filled 
with amorphous, aadophihc debris The interstitial tissue 
was edematous with slight cellular infiltration 
Heart Hypertrophy was obvious and there was modern 
at» coronary sclerosis 

Luttgs Bronchopneumonia, fibrocaseous tuberculosis, 
and healed pleuntis were present bilaterally 
The final diagnoses were Chromophobe adenoma of the 
antenor lobe of the pituitary with pressure atrophy of 
both antenor and posterior lobesi complete involution of 
the thyroid, atrophy and focal necrosis of the adrenal 
cortices, senile atrophy of the testes, bronchopneumonia 
and fibrocaseous tuberculosis, myocardial hypertrophy 
With moderate coronary sclerosis 

DISCUSSION 

It seemed evident during prolonged observation 
that Case x represented a characteristic example of 
anorexia nervosa. He presented the emaciation, weak' 
ness, and low metabolic rate generally seen m anoC' 
exia nervosa, and probably had loss of sexual drive, 
as he appeared to have ceased to masturbate Against 
this view was his lack of the restless drive which 
seems typical of functional anorexia (3), but his past 
history suggested that behavior abnormalities were 
to be expected The improvement accompanying 
control of his diabetes msipidus and inception of a 
supervised regimen was thought to confirm the diag 
nosis of anorexia nervosa Finally, the onset of defi- 
nite visual changes indicated that an expanding intra- 
cranial lesion was behmd all his symptoms 
The absence of calcification in the cranio 
pharyngtoma made early detection impossible Un- 
fortunately, this tumor belonged among the ao per 
cent that, according to Cushing (8), fail to show de- 
tectable 'supra or intrasellar calcification To judge 


from the location of the tumor, the disturbed water-' 
balance was the result of encroachment upon the 
supraopticohypophysial tracts This would be con' 
sistent with the work of Fisher, Ingram, and Ranson 
(9) which showed that only lesions that destroy the 
posterior lobe of the hypophysis or the supraoptic 
nuclei or interrupt the neural pathways between the 
former and the latter result in diabetes insipidus. 
This syndrome occurred at some time in 15 per cent 
of the loi verified cases of Simmonds' disease re- 
viewed by Escamilla and Lisser (1) Whether the 
seventy of the diabetes insipidus lessened as the an- 
terior pituitary failed is not shown by their data 
From the work of Ranson et al (9), however, this 
must have been so, as they found that destruction of 
the anterior pituitary in animals with experimental 
diabetes msipidus resulted m cure of the latter con- 
dition Likewise, it has long been recognized that 
total hypophysectomy does not lead to diabetes in- 
sipidus, the suggested explanation (9) being that the 
anterior pituitary exerts a total diuretic influence 
without which the loss of the anti-diuretic prmciple 
of the posterior pituitary can exert no detectable 
effect upon fluid balance In this connection it 15 in- 
teresting to note that the diabetes insipidus of Case i 
appeared to decrease in seventy as antenor hypo- 
physial failure became more pronounced. 

The failure of pathologic examination of Case 1 to 
reveal unquestionable evidence of anterior pituitary 
damage might be considered to disprove the diag- 
nosis of Simmonds' disease Escamilla and Lisser (1) 
reviewed 14 cases that were clinically typical but 
showed normal pituitanes Although they did not 
include them among them proved cases, they sug- 
gested that 6 had definite pathology in such close 
proximity to the anterior lobe that interference with 
its function was readily conceivable An attempt was 
made to prove the diagnosis of Simmonds' disease by 
the use of the insulin tolerance test and the urinary 
17 ketosteroid assay, as advocated by Fraser and 
Smith (10) The first test showed only a slight fall jn 
blood sugar, only suggestive evidence of hypogly- 
cemia unresponsiveness, and a return to the fasting 
level at 90 minutes The second test gave a low value 
— ^2 5 mg per 24 hours — but not the zero value 
(under x mg. per 24 hours) stated (10) to be charac- 
teristic of Simmonds' disease 

Despite the facts cited, the chmeal course and non- 
pituitary necropsy findings m this case were so con- 
sistent with those shown by unmistakable instances 
of antenor pituitary failure that little doubt was per- 
missible that this boy's pituitary had ceased to func- 
tion significantly 

Case 2 offered no such difficulty in diagnosis on the 
necropsy findings His anterior pituitary had been 
massively destroyed by the growth of a chromophobe 
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adenoma. However, clinically the diagnosis was not 
clear for a long while, despite X'ray evidence of en- 
largement of the sella turcica with thinning of the 
dorsum. These changes were of sh'ght degree and 
were considered of doubtful significance by the 
neurological consultant. Also, the patient’s response 
to thyroid and adrenal cortical extract suggested that 
his adrenal cortices were primarily insufficient. The 
clinical response to the salt deprivation test seemed 
to support this view, as did the marked improvement 
following desoxycorticosterone acetate and salt ther- 
apy. Likewise, the appearance of the patient suggested 
myxedema rather than pituitary cachexia. It gradu- 
ally became plain, of course, that the cortical insuf- 
ficiency was secondary and that the positive re- 
sponse to salt deprivation was the type of response 
that caused Stephens (4) to advocate the test as a 
method of diagnosing anterior pituitary failure. The 
myxedematous appearance coincided with the find- 
ings of Sheehan (6) and Castleman and Hertz (i) in 
cases of Simmonds’ disease. 

SUMMARY 

The clinical course and necropsy data in two cases 
of Simmonds’ disease are presented. 

One occurred in a boy of 18 who had a crani- 
opharyngioma that resulted in diabetes insipidus and, 
finally, in signs consistent with anterior pituitary 
failure. 


The other occurred in a man of 70 who suffered 
from a chromophobe adenoma. 

The difficulties encountered in differentiating be 
tween anorexia nervosa and Simmonds’ disease are 
stressed, as well as the confusion that may arise be- 
cause of the predominance of signs and symptoms re- 
sulting from hypothyroidism and hypo-adrenocor- 
ticism secondary to anterior pituitary failure. 
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A cromegaly is usually associated with skeletal 
overgrowth and splanchnomegaly Most ob' 
servers regard cardiac enlargement as an es 
sential feature of the disease 

The causative factor m the production of enlarge^ 
ment of the heart has been variously ascribed to a), 
direct hormonal activity (i), b), degenerative changes 
in the arterial vascular system (a), c), compensatory 
hypertrophy in response to the ever increasing de* 
mands of disproportionately rapid overgrowth of the 
body (3), and d), to alteration in the shape of the 
cavity of the chest (4). 

Cameron (5) stated that the organs enlarge, cs 
pecially the heart Cecil (6), Goidzieher (7), Mac 
Callum (8), Sternberg (9), Mane and Souza Leitc 
(10), and others, believed that the heart participates 
in the general somatic and visceral enlargement 
Englebach (ii) stated that ‘the heart is enlarged pro* 
portionately to the body growth ’ 

Hinsdale (2) described the changes in the heart as 
a true sclerotic myocarditis Pathological studies by 
Cushing and Davidoff (12) have shown an increase m 
the amount of muscle fibers and supporting connec- 
tive tissue, the enlargement being a concentric hy- 
pertrophy In one of their cases the heart weighed 
480 gm , but It seemed small m considering the size 
of the chest Case IV of their series was a 21-year old 
woman with advancing acromegaly The heart 
weighed 460 gm In two others of their senes, the 
hearts weighed 1000 and 1050 gm , respectively Os- 
borne (13) reported a case of acromegaly in which the 
heart weighed 1275 gm 

The extent to which the heart participates in the 
morbid changes of acromegaly is recognized by the 
frequent occurrence, in these cases, of a true cardiac 
syndrome There is dyspnea, cyanosis, general weak- 
ness, and syncope As the disease progresses, there is 
edema and albuminuria Death usually occurs at an 
early age from heart failure 

Rccci\cd for publication May 6, 1945. 


The following case is of interest because the heart 
is not involved in spite of a well established and 
marked degree of acromegaly 

CASE REPORT 

The pitient is a 34 year old male who began to show 
excessive growth at the age of eight By the time he was 
16 years of age he had attained almost his present height 
At an early age he expenenced intractable headache, pro 
grcssive impairment of vision and weakness Elsewhere he 
had been given a course of radiation to the pituitary gland 
which resulted m symptomatic relief The amount of 
growth after the age of 16 is not definitely known, but it 
appears to have been relatively slight 

Physical findmgs of greatest interest were his physical 
proportions He was 228 6 cm (7 ft , m ) tall and had 
a span of 236 2 cm (92 in ) His weight was 163 3 kg 
(3591b) Hischestcircumference was 1190 cm (464 m) 
Examination of the heart and lungs revealed no signifi 
cant abnormality The heart rate was 60 per minute and 
the blood pressure 149/90 mm Hg 

Roentgenological examination showed the typical acro- 
megalic changes in the skull (fig i) The bones showed 
enlarged trabeculae There was expansion of the diploic 
table and a marked hyperpneumatization of the paranasal 
smuses and mastoid cells The sella turcica measured 
II X14 mm , Its floor being somewhat depressed and ir- 
regular There was a moderate degree of prognathism but 
very marked progenemn 

The hands measured 25 4 cm (9 9 in ) in length and 
showed the usual bony changes of acromegaly (fig 3) 

The thorax was of particular interest Fluoroscopic 
examination revealed a cardiac rate of 60, with normal 
rhythm and amplitude of contractions There was no ab 
normality of contour The lungs were lummous and there 
was normal respiratory excursion of the diaphragm 
Measurement of the teleroentgenogram (fig a) showed 
the internal transverse diameter of the chest to be 36 o 
cm , transverse diameter of the heart 12 o cm , length 
150 cm, cardio thoracic ratio 33 per cent, area 1177 
sq cm 

Comparison of these cardiac measurements with tables 
of standard average measurements shows that the heart 
in Ais case is not only not enlarged, but much smaller 
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Fig. I (upfier). Skuil showing tvpical changes of acro 
MEGAiY. Note coarse texture of bone, expanded diploic table, 
marked hyperpneumatization of paranasal sinuses and mastoid 
cells, prognathism and progeneum. The sella turcica is enlarged 
and irregular. Fig. a (lower). Teleroentgenogram of chest. 
Transverse diameter of lungs 36.0 cm.; transverse diameter of 
heart 12.0 cm.; cardio-thoracic ratio 33 per cent; length of heart 
15.0 cm.; cardiac area 117.7 sq. cm. According to several stand' 
ards, the heart is 76-66 per cent of the predicted normal ralue 
for a man of this size. 

than the average normal for the size of the patient. The 
predicted cardiac area for the patient’s height, weight, 
and age, based on the tables of Hodges and Eyster (14), is 
188.07 sq. cm., while according to the tables of Claytor 


and Merrill (15), his predicted area is aio.6 sq. cm. His 
actual cardiac area, obtained with a planimeter, was 117.7 
sq. cm. This is only 62.1 per cent of the predicted normal 
area according to Hodges and Eyster’s values and 56.0 per 
cent of Claytor and Merrill’s. 

According to Danzer’s ratio (16), the transverse diam- 
eter of the heart in this case could be 18.0 cm. without 
being considered enlarged. Thus the transverse diameter 
is only 66.6 per cent of the predicted possible normal 
value. It is therefore of interest to check the size of the 
heart in this case according to other standards. 

In previous studies, reported elsewhere (17), we have 
found the transverse diameter of the average normal heart 
to be 45 per cent of the pulmonary field. In this case of 
acromegaly the transverse diameter of the heart is 33 per 
cent of the transverse diameter of the pulmonary field. 
Accordingly, we find the heart to be only 64.4 per cent of 
the normal average value for a man this size. On the basis 
of the unscientific and empirical standard that ‘a man’s 
heart is as large as his clenched fist’ we find such disparity 
between the size of the heart and the size of the hand, that, 
even though the roentgenogram was made with the hand 
extended, it is again obvious that the heart is small in this 
patient. 

COMMENT 

The absence of cardiac enlargement in this case 
appears to be of more than academic interest. Posri 
mortem studies by other observers (18) have shown 
cardiac enlargement to be an almost constant finding 
in the fatal cases. Moreover, the usual clinical picture 
includes a long period of cardiac insufficiency and uh 
timate failure. The patient presented in this report 
may be considered an arrested acromegalic giant. 
While his skin is extremely sallow, he presents no 
cyanosis, dyspnea, palpitation, edema or ascites. For 
many years associated with a well-known circus as a 
‘giant’ he has, for the past two years, been engaged as 
sales promotion manager of a large business enterprise 
— a task equal to the efforts of any healthy and enen 
getic businessman. His avocations are many and 



Fig. 3. Roentgenogram of hand in comparison with that of 
a normal average-sized adult. 
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varied so that his daily activities may be compared 
with those of any normal adult 

That the heart was not enlarged in undoubtedly a 
factor in the better health enjoyed by this patient m 
comparison with most acromegalic giants On the 
basis of tables of normal average measurements, we 
have reconstructed the patient to fit the size of the 
heart in this case and find that he should be 179 cm 
(5 ft , in ) tall, weigh 79 kg (174 lb ), and have an 
internal diameter of the chest of 266 cm These 
changes are shown graphically m figure 4 


SUMMARY 

An unusual case of an acromegalic giant is pre- 
sentcd,mwhich the heart is not enlarged Comparison 
with several different standards shows the heart to be 
between 56 and 66 per cent of the predicted normal 
size for a man of his height, weight, and age 
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Fic 4, A Schematic representation op acromegalic giant 
and heart drawn to scale Height, 2286 cm (7 ft, in), 
waght, 163 3 kg (359 lb ), pulmonary field 36 o cm , transverse 
diameter of heart, 12 0 cm , length of heart, 15 c cm Dotted out 
line indicates size heart should be according to prediction tables 
Transverse dumeter of heart, 16 2 cm , length of heart. 18 6 cm 
B Man drawn in proportion to the size of the heart of the 
actomegahe giant Height. 1790 cm (5 ft in), wci^t, 79 
(*74 lb), pulmonary field, 266 cm , transverse diameter of 
heart 12 o cm .length of heart 150 cm 
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ROGREss IN the development of a rational meth- 
od of therapy for the so-called idiopathic form 
JL of epilepsy has been impeded greatly by our 
lack of exact knowledge concerning the nature of the 
peculiar physiological disturbance within the brain 
which is responsible for the spontaneous occurrence 
of generalised convulsions in afflicted persons. While 
gross or microscopic lesions undoubtedly occur in the 
cerebrum in many patients placed in this clinical cate- 
gory, they cannot be found in all, by any means. On 
the other hand, it has been observed repeatedly that 
not all persons exhibiting such brain lesions suffer 
from convulsions. Obviously, therefore, the immedi- 
ate cause of the characteristic tendency to seizures 
should be sought in the realm of disturbances in 
cerebral physiology. 

Recent developments in the use of the electroen- 
cephalograph (i, a) for recording the electrical poten- 
tials of the brain (i.e., the so-called ‘brain waves’) 
have demonstrated beyond any question that the 
symptom which we recognize as an epileptic seizure 
is the outward manifestation of a profound disturb- 
ance in the electrical rhythm within the cerebral cor- 
tex. The different types of seizures (grand mal, petit 
maJ and psychomotor variants) show different and 
highly characteristic brain wave forms. Presumably, 
the spontaneous development of abnormal electrical 
potentials on the surfaces of brain cells in certain foci 
is due to some underlying defect in cell membrane 
structure and function, or to some other factor inter- 
fering with the maintenance of normal relationships 
between the electrically charged elements within the 
brain. To determine the nature of such abnormalities 
and to find adequate means for their prevention or 
eradication is the primary purpose of scientific inves- 
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tigations in this field. The present preliminary report 
deals with one aspect of the problem. 

Some years ago McQuarrie and Peeler (3) dis- 
covered that typical grand mal seizures could be in- 
duced almost at will in epileptic patients maintained 
on low-mineral dietaries by increasing their water in- 
take and at the same time administering the anti- 
diuretic, posterior pituitary hormone (pituitrin or 
pitressin) at regular intervals in doses sufficiently 
large to prevent water diuresis. Non-epileptic control 
subjects showed no convulsive reaction to the pro- 
cedure, although their general physiological response 
was the same. Since it has been shown that the abso- 
lute amount of sodium chloride excreted by the kid- 
neys is increased during periods of pitressin anti- 
diuresis while water is being retained, it is obvious 
that the extracellular fluids of the body ultimately be- 
come diluted by this procedure, providing that the 
sodium chloride intake of the subject is kept below 
a certain level. Gilman and Barbour (4) demonstrated 
this directly by finding increased vapor tension of the 
blood serum of dogs under similar conditions. That 
dilution of the extracellular body fluids (or the ac- 
companying disturbance in electrolyte balance 
brought about by the forced excretion of the Na and 
Cl ions) constitutes the essential provocative factor 
is indicated by the demonstration that seizures could 
not be induced in this manner if NaCl was adminis- 
tered during the period of the test in amounts suf- 
ficient to prevent such dilution. This conclusion re- 
garding the role of body fluid dilution and associated 
disturbances in electrolyte relationships in the artincia 
induction of seizures was further confirmed by the 
clinical observations of Ziskin and Ziskin (5), who 
found it unnecessary to administer pitressin to 
such results, if epileptic patients could be induce 
to drink water at the rate of 6 to 8 liters daily. 

Since it has been demonstrated (6) that cortico- 
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adrenal extract and synthetic desoxycorticosterone 
(7) produce effects on the water and mineral ex' 
changes of the body, which are m many respects di 
ametncally opposite to those of pitressin, it was 
thought desirable to determine the response of epi 
leptic patients to these cortical hormones Our ob 
jectivc in the present investigation was not only to 
ascertain the effectiveness of the adrenal cortical hor* 
mone in preventing the seizures, which would other' 
wise be expected to occur spontaneously, but also to 
determine how it might alter the patient s convulsive 
response to the pitressin antidiuresis test Complete 
electrolyte and water balance studies, as well as 
serum electrolyte analyses, were carried out m the 
case of one severely epileptic adult patient who volun 
teered to serve as an experimental subject A less 
elaborate trial was made, also, in the case of a li 
yeat'old epileptic boy 

The adult patient, R , aged 26 years, was an es' 
pecially suitable subject for the investigation be- 
cause he had an 18 year record of typical grand mal 
seizures, in some of which he had sustained such severe 
injuries as multiple fractures of the mandible, loss of 
teeth and lacerations of the tongue Petit nuiI seizures 
likewise occurred at times, particularly during the 
earlier years of his illness He was a highly intelligent, 
former college student, which fact made cooperation 
entirely satisfactory Repeated neurological examma' 
tions, as well as pneumoencephalography and sero 
logical tests, made during the previous year by mem' 
bers of the Department of Neuropsychiatry, revealed 
no evidence of organic disease of the central nervous 
system He gave the history of having responded 
fairly well to the ketogenic dietary regimen at an 
early age, but witbm recent years he had found that 
phenobarbital and mebarol were required m ever' 
increasing doses to prevent the occurrence of sei 
zures at daily or even shorter intervals This form of 
medication produced extreme sluggishness of his 
mental processes and slurring and excessive slowness 
in his speech, which made it impossible for him to 
secure employment Unfortunately, dilantm in fairly 
large doses had failed to prevent his grand mal at' 
tacks, when given a trial several months prior to the 
beginning of the clinical investigation reported here 

During the week preceding his admission to the 
hospital for special study, the patient was requested 
to omit all medication in order that its effects might 
not influence the experimental results Upon admis 
Sion to the University Hospital on April 28, 1941, 
he was immediately placed on a standard, low mm 
eral diet served in four equal meals at 6 hour intervals 
He was maintained on this without modification 
until the time of his discharge The total water intake 
amounted to 2600 cc daily During a 4 day prelimi' 
nary control period on this regimen without medica' 


tion, he had three severe grand mal seizures, in' 
dicatmg that the effects of his previous barbiturate 
medication had largely worn off Throughout the 
succeeding 1 3 days he was given desoxycorticosterone 
acetate^ intramuscularly m doses of 5 mg every 6 
hours At the end of one week on this treatment, he 
was subjected to the pitressin test, receiving o 5 cc 
of pitressin subcutaneously every 3 hours night and 
day while the administration of desoxycorticosterone 
acetate was continued A control pitressin test was 
carried out 4 days after discontinuance of the des' 
oxycorticosterone acetate treatment 

RESULTS 

The results of the desoxycorticosterone'pitressm 
expenment and those of the control pitressin test 
are presented graphically in figure i As indicated on 
the chart, three spontaneous convulsions (C) were 
observed during the preliminary period before ad' 
ministration of desoxycorticosterone acetate was be' 
gun, whereas none occurred during the next 7 days 
This freedom from convulsive attacks was tentatively 
interpreted as an indication that the desoxycorti' 
costerone acetate exerted a protective influence 
against spontaneous epileptic seizures An attempt to 
test the effect of this synthetic hormone on the OC' 
currence of pitressin induced seizures was then made 

Near the end of the third day of pitressin admmiS' 
tration, a moderately severe grand mal seizure oc- 
curred, within 2 hours after the patient had dutifully 
drunk 900 cc of water in a short period of time to 
make up the total intake prescribed for the day Con- 
tinuation of the desoxycorticosterone acetate for 36 
hours after withdrawal of the pitressin greatly accen- 
tuated the post'pitressm diuresis and appeared to 
ameliorate the unpleasant aftermath of the convulsive 
attack When the control pitressin test was per- 
formed 4 days following discontinuance of the des 
oxycorticosterone acetate, the patient began to have 
seizures within 12 hours, before he had had time to 
store a large amount of extra water Since none of the 
three seizures occurred within an hour after adminis- 
tration of the antidmretir agent, and so appear not to 
have been due to cerebral vascular effects, the inter 
pretation of an internal shift in the water and elec 
trolytes of the brain was assumed as a factor in the 
causation of the attacks Seizures temporarily ceased 
to occur, as usual, soon after pitressin was with 
drawn and the induced disturbances in water and 
electrolyte balances had disappeared 

Measurements of the daily intake and output of 
the various electrolytes during the course of the ex- 
periment showed distinctly greater retention of sodi- 
um and chlonde during the period of treatment with 

“The desoxycorticosterone acetate w-as supplied by the 
Schenng Corporation, Bloomfield N J 
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desoxycorticosterone acetate than during the pre- 
liminary control period. The potassium excretion, on 
the other hand, was increased by the desoxycorth 
costerone acetate during the first 4 days. As indicated 
by the body weight curve, water was initially re' 
tained with Na and Cl as a result of administration 
of desoxycorticosterone acetate. This response was 
followed shortly, however, by a diuresis which per' 
sisted until pitressin administration was begun. Con' 


following omission of desoxycorticosterone acetate 
suggests a carry over’ effect of the latter. During the 
following control pitressin'test period, however, the 
excretion of Na and of Cl was greatly increased, 
while K was retained in the body. These effects were, 
therefore, diametrically opposite those character' 
istically produced by desoxycorticosterone (7). Ex' 
cept for reduction in serum K, the blood electrolytes 
were unaltered. 




' 2 '4 ' 6 ' 8 ' (b ' 12 ■ 14 ‘ 16 ' 18 ‘ 20 ' 22 ' 24 

DAYS 

Fig. I. Antagonistic effect of desoxycorticosterone acetate on the seizure-provoking action of pitressin in epileptic subject. Low- 
mineral diet. 2600 cc. of water per diem. Columns in black represent average daily excretion of electrolytes in urine. 


trary to expectation, the retention of Na was in' 
creased when pitressin was given in addition to des' 
oxycorticosterone acetate. At the same time the ex' 
cretion of K and that of Cl was increased. Exact data 
relating to the electrolyte excretion during the day 
following the seizure are not available because an 
undetermined amount of urine (one large voiding) 
was lost. The effect of desoxycorticosterone acetate 
on K excretion during the period of recovery from the 
pitressin experiment appears to have been modified by 
the latter, since it was much less during the 3 post' 
pitressin days than before. The retention of Cl and 
Na, as well as the freedom from seizures, for 4 days 


Following completion of these short experiments, 
the patient was discharged from the hospital on an 
ordinary mixed diet with desoxycorticosterone ace- 
tate in sesame oil intramuscularly in doses of 10 mg- 
daily as the sole therapeutic agent. Because of re- 
ported untoward effects of too-long use of this syn- 
thetic hormone in large doses (8), the patient was 
examined at frequent intervals and the serum K was 
determined weekly. 

The apparent result of this therapeutic trial 
that he remained free from seizures for 46 days, 
first seizure to occur after this comparativety <^8 
interval followed reduction of the dosage of deso 
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corticosterone acetate to 5 mg daily This reduction 
in dosage was considered desirable because the serum 
K was found to have decreased to ii mg per too cc 
and the blood pressure had become elevated to 150 
systolic and 112 mm Hg diastolic Within a few 
days after withdrawal of the desoxycorticostercme 
acetate, however, these values returned to normal 
without immediate recurrence of seitures The pv 
tient’s mental reaction and his speech became essen- 
tially normal with cessation of seijures, so that he was 
able to hold an office position after leaving the hospi- 
tal Whether or not the mental sluggishness and 
‘thickness’ of speech which was present until the 
desoxycorticosterone acetate, was given were due 
entirely to the previous barbiturate medication, to 
the effect of seizures, or was associated with the pri- 
mary brain cell abnormality is problematical Since 
withdrawal of the desoxycorticosterone acetate in 
August, 1941, the patient has remained almost en- 
tirely free from seizures by restricting his water in- 
take sufficiently to maintain the specific gravity at or 
near i 030 No medication has been given 

A second severely epileptic patient, E R , aged 12 
years, when subjected to similar experiments with 
desoxycorticosterone acetate, likewise showed a 
decided prolongation of the time required for induc- 
tion of a grand ma! seizure by means of pitressin anti 
diuresis and forced water drinking Placed on treat- 
ment with desoxycorticosterone acetate in a dose of 
5 mg daily and given an ordinary mixed diet, he 
remained seizure free while under our observation 
for more than 3 months, except for occasional petit 
null attacks 

DISCUSSION 

It IS apparent from these preliminary observations 
that desoxycorticosterone acetate exerts a protective 
effect against the induction of grand niai attacks in 
the epileptic subject by means of pitressin antidiuresis 
and forced water drinking Spontaneously occumng 
seizures of the grand mal type also appear to be less- 
ened m number or prevented entirely by this hormone 
under certain conditions Petit mal seizures may not 
be affected to the same extent The general effects cf 
desoxycorticosterone acetate on the water and elec- 
trolyte exchanges of the body are the same in the epi- 
leptic as in the normal subject. The specific action of 
the hormone in causing retention of Na and Cl in the 
extracellular body fluid, thereby tending to prevent 
dilution of the latter, appears to be crucial Increased 
excretion of water is Ukcwi=e important, except when 
excessive amounts of pitressin are given We are now 
attempting to determine whether or not changing of 
the K content of the brain celts and serum phys an 
important part in reducing the convulsive tendency 

While epileptic patients do not show any of the 


ordinary signs of adrenal cortical or renal insufficiency 
their abnormal convulsive response to increased 
water intake and forced pituitary antidiuresis re- 
sembles the increased sensitiveness of adrenalecto- 
mized animals to ‘water intoxication’ in which con- 
vulsions occur (9, 10, w). Desoxycorticosterone (re) 
and other adrenal cortical steroids (13) have been 
shown to protect the latter animals against ‘water 
intoxication,' just as desoxycorticosterone m the pres- 
ent investigation was shown to protect our epileptic 
patients from the convulsive effects of forced dilution 
of the extracellular body fluids 

Whether or not other cortical hormones would be 
so effective as desoxycorticosterone acetate m pro- 
tecting the epileptic subject against spontaneous or 
pitressin induced seizures cannot be said until com- 
parative tests have been earned out It may be men- 
tioned in passing, however, that we observed some 
protective effect against spontaneously occurring 
grand mal attacks in one severely epileptic patient in 
1935. when a whole cortical extract (kindly fur- 
nished by Dr. E C Kendall) was administered at 
regular intervals The finding by Eversole, Gaunt 
and Kendall (13) that Kendall’s compound E (17- 
hydroxy-i 1 dehydrocorticostcrone) was greatly su- 
perior to desoxycorticosterone acetate in protecting 
adrenalectomized rats against the effects of excess 
water intake suggests that this substance should be 
given a trial in epileptic subjects when it becomes 
available in sufficient quantity for that purpose. 

The anticonvulsive effect of dehydration fre- 
quently observed in epileptic patients subjected to 
se,vere water restriction (14, 15), diuresis or catharsis 
(16) appears to the present authors to be due to its 
influence on the electrolyte relationships in the vari- 
ous fluid compartments of the central nervous system 
By proper adjustments of the dosage of desoxycorti- 
costerone acetate (or other cortico adrenal steroids) 
and the intake of water, K, Na and Cl, an improved 
method of therapy might be developed to effect 
the same end in a physiological, as well as a much 
more tolerable, manner In the present state of our 
knowledge, however, this form of therapy cannot be 
tecomisiended for geneial use Additional physio 
logical and clinical studies are in progress 

SUMMARY 

1 The effects of desoxycorticosterone acetate on 
the water and electrolyte exchanges and on the oc 
currence of grand mal seizures was determined in two 
severely epileptic patients 

2 It was found that this synthetic cortical adrenal 
hormone effectively antagonized not only the electro- 
lyte responses, but also, under the conditions repre- 
sented in these experiments, the seizure-provoking 
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effect of the antidiuretic posterior pituitary hormone 
(pitressin). 

3. Preliminary therapeutic tests indicated that 
desoxycorticosterone decreases the tendency to 
spontaneous occurrence of grand mal seizures, also. 

4. The probable mechanism of this action is dis' 
cussed. 

5. The results presented tended to confirm our 
earlier conclusion regarding the nature of the convuh 
sive mechanism in genuine epilepsy. 

6. Possible dangers from prolonged, indiscriminate 
administration of desoxycorticosterone acetate con- 
tradndicate its use until further investigations now 
in progress have been completed. 
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T he progress in the treatment of Addison’s 
disease received considerable impetus with the 
synthetic preparation of desoxycorticosteronc 
acetate by Steiger and Reichstein (i) Chnical reports 
began to appear attesting to its efficacy m this dis' 
case (5-5) and, indeed, the enthusiasm manifested m 
these reports was well merited The patients m Addn 
soman crisis responded satisfactorily and the dis' 
tortion in the blood electrolyte pattern so character^ 
istic of the crisis was promptly corrected However, 
toxic manifestations, such as hypertension, edema, 
and heart failure resulting from overdosage with the 
drug were observed (4, 5). 

Wc have under our observation a patient with 
Addison’s disease who developed acute adrenal in' 
sufficiency while under treatment with desoxycor' 
ticosterone acetate The crisis was complicated, and 
perhaps even precipitated by a hemolytic strepto' 
coccic tonsillitis The picture was unusual in that the 
adrenal insufficiency occurred while the patient had 
a relative hypertension and diffuse edema Treatment 
with large doses of cortical extract, intravenous 
fluids, and sulfadiazine resulted in recovery Rc' 
cently, Thom and Lewis (6) reported the successful 
treatment of two patients with Addison’s disease 
who developed acute hemolytic streptococcic tonsil* 
litis They commented upon the necessity of sup 
plementary treatment with cortical extract m addi* 
tion to the use of desoxycorticosterone acetate, sub 
fadiazine and intravenous fluids. 

CASE REPORT 

The patient is a jp^ycar old white Russian housewife, 
v.ho had been ill for 8 years preceding the present ad* 
mission to the hospital During this period she had fre* 

Received for publication May 4, 1941 
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quent episodes of abdominal distress and vomiting Five 
years ago her blood pressure was noted to be low Ap* 
proximately one year ago she was admitted to the Mount 
Sinai Hospiul for study At the time of admission she 
complained of marked weakness, loss of 25 pounds in 
weight, anorexia, nausea and vomiting, and darkening of 
the skm Upon investigation, the blood pressure was 
found to be 60/40 mm Hg She had typical Addisonian 
pigmentation, and abdominal roentgen ray studies rc' 
vealed extensive calciflcation in the regions of the adrenal 
glands The blood sodium at the time of admission was 
123 4 m cq per liter, the chlondes 94 m eq per liter 
The urea N was 21 mg per cent She was markedly dc* 
hydrated Treatment was started with intravenous iso' 
tonic saline, injections of desoxycorticosterone acetate 
intramuscularly, and the admimstration of salt by mouth 
There followed a prompt remission of the symptoms with 
a return of the blood sodium and chloride concentration 
to normal levels, and an increase m the blood pressure to 
1 10/70 mm Hg She was then maintained with daily intra- 
muscular injections of i to 2 5 mg of desoxycorticosterone 
acetate, plus 6 gm of supplementary salt by mouth On 
this regimen she felt well, and the blood pressure, weight 
and blood sodium concentration were mamtained within 
normal limits 

One week before the present admission to the hospital, 
the patient noted slight puffiness of the face and edema of 
the ankles, and her family physician found her blood 
pressure to be 140/90 mm Hg She complamed of weak- 
ness, anorexia, and some nausea She omitted one injection 
of desoxycorticosterone acetate, but the next day resumed 
injections of i mg of the drug plus the 6 gm of salt by 
mouth During the course of the next a or 3 days the 
ankle edema subsided, although the puffiness of the face 
persisted Two days before admission to the hospital the 
blocxi pressure was 130/80 mm Hg, but the asthenia and 
nausea were more pronounced The blood sodium was 
123 m eq per bter and the chlorides 94 m eq per liter 
It was evident that despite the relative increase in blood 
pressure and the edema that the patient v'as developing 
adrenal insufficiency. 
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Upon admission to the hospital the patient appeared 
acutelf ill. She complained of marked weakness and nau- 
sea, although no vomiting had ensued. There was modep 
ate edema of the face and eye lids. The blood pressure was 
150/90 mm. Hg, the blood sodium was 116 m.eq. per 
liter, the chlorides 78 m.eq. per liter. The urea N was 10 
mg. per cent, while the serum proteins were 6.3 gm. per 
cent. The hematocrit was 30, the hemoglobin was 77 per 
cent, and the white blood cell count was 4800 with a 
normal differential. The examination of the urine was 
negative. At this time no evidence of pharyngitis or 
tonsillitis was observed. Four hours after the hospital ad- 
mission the patient began to vomit and the blood pressure 
fell to iro/70 mm. Hg. It was now obvious that she was 
m severe adrenal insufficiency despite the presence of 


Two days after the hospital admission her temperature 
rose suddenly to 103° and the next day to 105.4° F- 
Examination at this time revealed a markedly injected and 
edematous pharynx with startling swelling of the tonsils. 
Hemolytic streptococci in large numbers were cultured 
from the throat. Concomitant with the febrile reaction 
there occurred a drop in the blood pressure to 95/60 mm. 
Hg, and a pronounced fall in the blood sodium to 116 
m. eq. per liter. The adrenal cortical extract was increased 
to 50 cc. a day, of which 30 cc. as well as an initial dose 
of 4 gm. of sodium sulfadiazine followed by i gm. every 
4 hours, were administered intravenously. In addition, 
the constant intravenous infusion of 5 per cent glucose in 
isotonic saline was continued. During this two-day period, 
the patient appeared desperately ill. The temperature 



H A/aCl ttt Sul^Aadianne O B(oot{ Cl cone 

B Cortical eitract Zf^Bleod No cone, fS^Hernatocrit 


Fig. I. Summary of case. 


edema, a low hematocrit, and normal or slightly elevated 
blood pressure. In view of these phenomena it was felt 
advisable to change from desoxycorticosterone acetate to 
adrenal cortical extract. Accordingly, she was given ao 
cc. of extract^ intravenously and 10 cc. twice a day sub- 
cutaneously. In addition, a constant intravenous infusion 
of 5 per cent glucose in isotonic saline was given. The 
following morning there was considerable improvement 
and the blood pressure varied between 125/84 and 100/70 
mm. Hg. The same regimen, however, was continued, and 
36 hours after the intensive therapy vras instituted she 
felt quite well. The blood sodium was ra6.8 m.eq. per 
liter and the chlorides 95 m.eq. per liter. It is interest- 
ing to note that despite the administration of 2800 cc. of 
fluids intravenously the edema had subsided. 

2 The cortical extract was supplied by The Upjohn Co., 
Kalamazoo, Mich. 


remained at 105° F., and she was completely disoriented. 
On the morning of the third day, the temperature fell 
precipitately to 100° F., and from this point on recovery 
was ffiirly rapid. When recovery was well advanced, the 
intravenous medication and fluids were discontinued and 
the amount of adrenal cortical extract given subcute' 
neously was gradually reduced to 4 cc. per day. In ad i' 
tion, she now received 8 gm. of salt orally. The sulfadiazine 
in doses of x gm. every 4 hours was continued for 3 days 
after the temperature returned to normal levels. 
after admission, the patient was perfectly well; theb 
sodium and chlorides were 132.9 m.eq. per liter an ro2 
m.eq. per liter, respectively, and the blood pressure wa 
120/80 mm. Hg. 

DISCUSSION 

The asthenia, nausea, vomiting, and low concen- 
tration of blood sodium and chloride on hospita a 
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mission were indisputable evidence of a severe Addi- 
sonian crisis in a patient with known Addison'e 
disease The clinical and chemical picture was un- 
usual in that she had neither hypotension, hemocon- 
centration, asotemia, nor dehydration This dissocia- 
tion of the individual manifestations of adrenal in- 
sufficiency would furthe" support the concept that 
more than one hormone is concerned with the regula- 
tion of adrenal cortical function This has its clinical 
corollary in the recognition that desoxycorticosterone 
does not by any means represent complete replace- 
ment therapy It has been noted repeatedly (3, 5, 7, 
S) that this compound exercises little effect on the dis- 
turbance in carbohydrate metabolism m Addisons 
disease. That other functions of the adrenal cortex 
may not be possessed by desoxycorticosterone is sug- 
gested by the work of Ingle (9) who showed that it 
did not exert as potent an effect on the muscle work 
capacity of adrenalectomi?ed rats as some of the ocher 
crystalline factors Finally, Bntton and KUne (lo) 
have pointed out that adrcnalectomized cats in acute 
insufficiency respond more promptly and completely 
to adrenal cortical extract than to desoxycorticoster- 
one acetate It should be emphasized that desoxycor- 
ticosterone IS an invaluable drug in the treatment of 
Addison’s disease, but occasionally clinical circum- 
stances arise which necessitate supplementary treat- 
ment with, or substitution of, whole adrenal cortical 
extract 

The development of acute upper respiratory infec- 
tions has always been a serious complication in pa- 
tients with Addison’s disease Such infections have 
usually been difficult to control and have usually been 
associated with high fever, poor leucocyte response, 
spreading infection, and the development of signs and 
symptoms of acute adrenal crisis With the advent of 
the newer and less toxic sulfonamide compounds and 
the intelligent use of the more potent cortical ex- 


413 

tracts, the lives of many of these patients can be 
saved 

summary 

A case of Addison's disease is reported in which 
acute adrenal insufficiency occurred while under 
treatment with desoxycorticosterone acetate and in 
the presence of relative hypertension and edema The 
problem was further complicated by the development 
of acute tonsillitis due to hemolytic streptococci 
Recovery followed the administration of sulfadiazine, 
whole adrenal cortical extract, and intravenous fluids 
and transfusions 
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I N THE LITERATURE OH the prevention of diabetes 
one finds attention drawn to the fact that hered' 
ity, race, and obesity are among the important 
factors that influence the development of this disease. 
If one could choose a mate with no diabetic taint in the 
family and not develop obesitv the incidence of dia- 
betes could be appreciably reduced. 

Strome and Blame (i) point out that mortality 
rates from diabetes are higher in the United States 
than in any other major civilized country and that 
these are increasing every year. 

In 19X3 the author (a) suggested that if one could 
diagnose diabetes before it became clinically apparent 
and could treat the disturbance successfully a con- 
siderable step forward in reducing the incidence and 
mortality of this disease would be achieved. 

The author has previously reported (3) that ap- 
proximately 15 per cent of patients of college age 
having glycosuria on one examination would have 
some degree of disturbance of carbohydrate metabo- 
lism as judged by routine glucose tolerance tests. The 
present report deals with results of clinical studies 
and periodic glucose tolerance tests made on some 90 
patients who had various degrees of disturbed glu- 
close tolerance over a period of 9 years. 

CLASSIFICATION OF PATIENTS 

Patients found to have disturbed glucose tolerance 
were placed in one of the following groups . Croup I, 
diminished tolerance. The blood sugars were normal 
throughout the tolerance tests® except that the initial 
rise after ingestion of glucose was above 180 mg. per 
cent. Croup 11 , diminished assimilation. Normal 


Received for publication April 6, 194a 

1 Read before the twenty-fourth annual Meeting of the Asso- 
ciation for the Study of Internal Secretions, June, 1940 Delay 
in publication of this article was deliberate The method of pre- 
venting diabetes described herein was given to several clinics to 
try for a year in order to see what could be accomplished So far 
the results have been gratifying and I believe a method for the 
prevention of diabetes has been established. 

2 Present address. Battle Creek Sanatarium, Battle Creek, 
Michigan. 

3 One hundred gm. of glucose in 250 cc. of water was used m 
all cases. 


fasting blood sugar and no blood sugar above 180 
mg. per cent during the test, but a failure of the 
■z^-hour blood sugar to return to normal (,iao mg 
per cent or below). Croup 111 , diminished tolerance 
and assimilation. Normal fasting blood sugar {120 
mg. per cent or below), and all other blood sugars 
during the test above normal. Group IV, diabetes 
melhtus. A) Chemical diabetes; all blood sugars 
above normal e.g., a typical diabetic glucose toler- 
ance test, but no clinical symptoms of the disease 
B) Chemical findings the same as m previous group 
and, in addition, one or more clinical symptoms of the 
disease, such as polyuria, nocturia, increased thirst 
and fatigue. 

PROCEDURE 

No patient was included in this study who had 
evidence of hyperthyroidism, infection, liver disease, 
or previous diagnosis of a disturbed glucose toler- 
ance. Patients were classified into various groups on 
a basis of the results of the tolerance tests. During 
the first two years of the study individuals of com- 
parable age, sex and tolerance were divided within 
each of the four groups. One half of these were placed 
on diets;the other half served as controls. Periodically 
these individuals were given glucose tolerance tests 
and were observed for signs and symptoms of dia- 
betes. At the end of this time several things became 
apparent: a) Diabetes was not acute in its onset but 
was a very gradually developing disturbance that 
became progressively worse if not treated b) The 
difference in response between the treated and con- 
trol patients in Croups I and fl was not significant 
During the rest of the period of study (i 933 ‘' 4 o) 
those patients whose tolerance tests classified them 
in Groups ni and fV were consistently followed by 
periodic observation, tolerance tests, and treatment 


TREATMENT 

Therapy consisted of diet alone. The diet was of 
he restricted fat (approximately y6 gm ), low 
ype. The patient was placed on a diet of , 

irate, 56, fat, y6, protein, 42, until the , 

ugar was below 120 mg. % and postprandial glyco 
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suna disappeared, then 18 gni of carbohydrate and 3 
gm of protein (approximately i slice of bread or its 
equivalent) was added (case 8) If postprandial gly- 
cosuria appeared, the patient was kept at this dietary 
level until the urine was sugar-free and again the same 
amount of carbohydrate and protein was added The 
diet was gradually built up to maintenance by this 
procedure If glycosuria appeared constantly after 
any single increase, the diet was reduced to the pre- 
vious level and maintained there until the glycosuria 
disappeared The diet was then increased in amounts 
of 9 gm of carbohydrate and i 5 gm of protein in- 
stead of 18 and 3 gm , respectively 

In all but a few instances weight,^ health, and 
activity could be maintained by keeping the fat at a 
low level as carbohydrate and protein were added 
In several instances, however, it was necessary to 
increase the fat content of the diet 10 or 15 gm when 
the carbohydrate tolerance was short of a mainte- 
nance diet, and further increase of carbohydrate was 
not tolerated 

DISCUSSION 

The development of clinical diabetes divided it- 
self into several stages d, diminished tolerance or 
diminished assimilation, b, diminished tolerance and 
assimilation, c, chemical diabetes, d, clinical diabetes 
(cases 1-4) The onset of clinical diabetes, while it 
may appear to be acute, is in most instances preceded, 
for weeks or months, by changes in the blood sugar 
values which gradually become more severe (case i) 

In this study it wzs amazing to see how greatly 
disturbed the glucose tolerance could be and yet not 
produce clinical symotoms and, conversely, to note 
that imld disturbances in gluco'^e tolerance in some 
instances produced clinical symptoms which were 
quite marked (case 5, 6) The question of why this 
occurs is as yet unanswered 

The problem of when to begin dietary treatment 
of a disturbed glucose tolerance is difficult The find 
mgs in this study show that excellent results are ob- 
tained when individuals having a diminished toler- 
ance and assimilation, or chemical diabetes are treated 
Those individuals in the early stages of chemical dia- 
betes respond favorably to diet (case 1,6, 7,9) The 
longer these patients remain untreated and the more 
symptoms of clinical diabetes that develop, the poorer 
the prognosis for recoverv (case 2, 10) 

The author does not believe that treatment should 
be instigated when an individual is classffied m 
Groups I and U Patients of the type m Groups HZ 
and /V should be treated, if the incidence of 
clinical diabetes is to be reduced Insulin is not ne 
cessary unless clinical diabetes or acidosis arc present 

*Fi\c to 10 ptr cent under ideal weight as calculated by 
standard height weight tables 


as, in the author s experience, it has been found to re- 
tard recovery m early disturbances in tolerance 
The problem of how long the recovered patient 
should be kept on a diet is difficult It seems safe to as 
sume that the diet should be followed for a period of 
at least one year after recovery and then the patient 
should be warned to maintain the state of mild under- 
nutrition attained at the time of cessation of the diet 
In fully recovered patients, no return of elevated 
blood sugars or clinical symptoms of diabetes have 


T>Bt.E I Results of glucose tolerance tests at the 

DECINNINC AND END OF THE DIET PERIOD 



Fast j 

1 1 

^ hour 

1 

^ I hour i 

3 hours 1 

22 

hours 

Mean blood sugar 
when diet began 1 
mg % i 

113 

18S 

230 

aoy 

179 

Mean blood sugar 
at cndofdietpencxi 
mg % 

i 

1 

102 

153 

151 

132 1 

107 


been noted when this suggestion has been carefully 
followed 

No exolanation as yet can be offered as to why 
recovery takes place on this regime Reduction of 
weight alone was not responsible, as most of the 
patients were not obese when first seen and they were 
of practically the same weight at the end of the diet- 
ary period as they were at its beginning That obesity 
is not an uncommon finding associated with a dis 
turbed glucose tolerance in the older age group is 
recognized Twenty one per cent of these patients 
With disturbed glucose tolerance had family history 
of diabetes 

The fact that a normal fasting blood sugar is not a 
safe index of the severity of the disturbance present 
IS demonstrated (case 7,n) In considering the sig- 
nificance of an elevated fasting blood sugar in the ab 
sence of postprandial glycosuria, the possibility of a 
high renal threshold for glucose should always be 
considered (case 2, 3, 6, 8) During this study it was 
repeatedly demonstrated that the renal threshold may 
vary in the same individual on different occasions 
(case 7) 

The fact that clinical diabetes can actually be pre- 
vented IS demonstrated by cases i, 2, 6, 7, 9, 10, ii 
and 12 Cases 3 and 4 are examples of what one 
sees in those cases which served as controls and were 
untreated Table i shows the mean bloodsugar values 
of glucose tolerance tests at the beginning and end of 
the diet period 

These clinical studies indicate that, by the use of 
glucose tolerance tests, it is possible to make an early 
diagnosis of a disturbed carbohydrate metabolism. 
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CASE PROTOCOLS 
Case i 


R. D., male, age ai; referred because of a marked glycosuria. No symptoms of diabetes. 



12/21/32 

2/26/34 

5/1 5/ J 4 

6/20/34 

9/34/34 

3/1/37 

4/2/37 

7/3/37 

io/tr/35 


B.S.» U.S .2 

B.S. 

U.S. 

B.S. U.S. 

B.S. U.S. 

B.S. U.S. 

B.S. U.S. 

B.S. U.S. 

B.S. U.S. 

B.S. U.S. 

1 

1 

Fasting 1 

5 hour 
r hour 

2 hours 1 

2j hours 

! 

1 

1 

No diet 
102 1+ 

147 4 + 

86 4+ 

79 4 + 

51 4 + 

Wt. 127 Ib. 

No diet 
100 0 

182 3+ 

189 4-f 

107 4+ 

5 ? 4 + 

No diet ■ 
87 0 

208 2+ 

217 4+ 

106 4+ 

50 4+ 

Diminished 
tolerance 

No diet 
120 Tr. 

221 4+ 

231 4+ 

170 4+ 

122 4+ 

Chemical 
stage 

Diet® 

129 0 

240 1+ 

373 4 + 

176 4 + 

138 4+ ; 

Wt.iislb.; 
early clinical 
stage; month 
preceding, 
fatigue, 
polyuria, 
nocturia 

Off diet 

96 0 

140 0 

167 2+ 

105: 2-i- j 

90 2+ . 

Wt. 122 lb.; 
recovery; 
j symptoms 
disappeared 

Diet® 

118 1+ 

179 3 + 

186 4+ 

124 4+ 1 

71 4 + 1 
Diminished 
tolerance 

1 

No diet 
lOy 0 

140 2-f 

131 4 + 

68 4 “!" 1 
73 3 + 1 
Recovery 

109 i-f 
196 3 + 

120 4+ 

126 af-f- 
74 r+ 
Recovery; 
wt. 126 lb. 


Note; Patient was last seen in igjS. No symptoms of diabetes. 
1 B.S. Blood sugar. 

^ U.S. Qualitative urinary sugar. 

3 Diet: C, aaj; E, 56; P, 75. 


Case 2 

R. B., male, age 19, referred because of glycosuria. No symptoms 
and negative family history of diabetes. Weight, 98% of normal. 



5/3/38 

3/3/39 

6/9/39 


B.S. U.S. 

No diet 

B.S. U.S. 

Diet* 

B.S. 

U.S. 

Fasting 

t 33 

0 

260 

4 + 

129 

0 

J hour 

204 

0 

401 

4 + 

221 

0 

I hour 

266 

4 + 

455 

4 + 

289 

4 + 

2 hours 

341 

4 + 

455 

4 + 

359 

4 + 

hours 

2t2 4+ 

Wt. 147 lb.; 

early chemical 
stage; no symp' 
toms 

398 4 + 

Wt. 142 lb.; 
clinical stage; 
polyuria and 
polydipsia 

212 4+ 

Wt. 136 lb.; 
chemical stage; 
no symptoms 


Note: This patient was seen last in April, 1940. All fasting 
blood sugars normal and only an occasional trace of sugar after 
meals. 

^ Diet, C, 164; F, y6; P, 60. 


Case j 

A. B., female, age 19; negative family history. Weight, 98% 
of normal. 



13/23/37 

2/24/38 

11/27/38 

! 

Fasting j 
5 hour ^ 

1 hour j 

2 hours j 
2J hours j 

B.S. U.S. 

No diet 

142 0 

212 0 1 

300 3+ 

363 4+ 

353 4 + 1 

Chemical ! 
stage 

B.S. - U.S. 

No diet 

147 0 

226 0 

273 3 + 

277 4 + 

248 4 + 

Chemical I 
stage 

B.S. U.S. 

Developed 
symptoms of 
diabetes 

Clinical 

stage 


Note: Patient refused to return in June, 1938, for further study. 


Case 4 

D. M., male, age 19; no family history of diabetes. No symptoms 
Referred because of transient glycosuria. 



1/17/36 

1/1/37 

13/8/37 

4/15/40 
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B.S. 

U.S. 
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U.S. 
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No diet 

1 77 0 

1 to 6 Tr. 
99 

91 3 + 
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Wt. 169 lb. 

No diet 

61 0 

155 2+ 

138 3 + 

94 4 + 

98 0 

1 No diet 

90 0 

1 162 0 J 

172 3+ 

126 2+ 

131 1+ 

130 0 

149 3 + 

204 4+ 

170 4 + 

147 4 + 

Wt, 171 Ih; 
early chemi' 
cal stage 


Case 5 


E. H., female, age a8; no family history of diabetes. No symptoms 
except mild pruritis vulvae. 



6/3/38 

No diet 

B.S. U.S. 

12/20/39 

B.S. U-S- 

Fasting 

1 hour 

1 hour 

2 hours 

2^ hours 

176 4 + 

259 2+ 

317 4 + 

337 4+ 

317 , 3 + 

Chemical stage 

177 ° , 

266 oJ" 

373 

204 4 -t- 

170 4 + 

Chemical stage 


Note partial recovery of this patient in spite of no treatment. 
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CasP 6 


K Dab , male, age 24 referred because of loss of weight, fatigue 
and transient glycosuria 



6/V34 

10/25/34 1 

Vss/sr 1 

! V4/37 


BS US 

BS OS 1 

BS 

US 1 

BS US 

Fasting 
i hour 

1 hour 

2 hours 
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Diet' 

129 0 

228 0 

267 4+ 

, 186 4+ 

171 0 

iWt 1441b 
early clinical 
stage 

! Xo diet 
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72 0 

1 114 0 

, 147 0 

i 110 0 

1 Wt ijclh , 

1 recovered 

1 Ho 

1 202 0 

138 0 

1 165 0 

98 0 

100 0 

iWf 14^ lb , 
recovered 

1 99 0 

155 0 

I 196 0 

; 128 0 

136 0 

Wt 14? lb . 

early 

chemical 

stage 


^ Diet, C, 21 F,6 o,P,72 


Case 7 


M H , male, age iS. referred because of persistent glycosuria 
No symptoms 



E/O/Ja 

1 iJ/V). 

1 IA6/JS 

1 ti/’i/ij 

1 fiAi/34 


BS US 

' BS 

US 1 

BS US 

i BS US 

! DS US 

Fasting 1 

) hour 
j hour 

2 hours 1 

2| bautt { 

Dft’ 

74 0 

q6 0 

^04 44- , 

17J 4+ 1 

tt7 1+ 1 

\Vt 3i4ib 
no »ynip I 
toms 1 

chemiul 1 
stage’ 

OJdiet 

8a 0 1 

na 0 

140 a+ , 
13Q 0 1 

lOT 0 1 

Wt ao6)b 
no8>mp 1 
toms 1 

1 

1 Di«i 

80 0 

\ m 0 

1 165 0 

107 0 

nt 0 1 
No fl>mp 
toms 

1 Offset 

0 

I 145 Tr 

1 IJT 1+ 

gS Tr 

1 Recovery 

1 

1 lai 0 

1 193 5 + 

1 417 Tr 

1 163 0 

IWt 504 Ih 

1 polyuna 

1 early elm 

1 ml stage 


I Diet C, 17J F, ftf, P, 7S 


Case 8 


W S , age 50, no family history of diabetes No symptoms except fatigue 
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F 
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Fasting 
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0 

Patient guen dietary thet' 
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56 

S6 

42 

204 

mm 

MM 

J hour 

^97 

2+ 

aov No postprandial clyco' 

1/15/40 

74 

?6 

4 ? 

124 



X hour 

367 

3 + 

suna after i/i?/40 Diet 

2/ 7/49 

92 

?6 

4 B 

X 24 



2 hours 

2^ hours 

330 3+ 

310 4+ 

Wt 1781b 

creased slowly as indicated m 
columns at right 

4/ 2/ 40 

162 

60 


xi 6 

1 

1 162 


Case 9 


M T , male, age 54, negative family history of diabetes and 
no symptoms 


1 

4/03/36 ] 

2/24/37 1 

8/5/38 


1 BS US 1 

BS 

us ] 

1 BS US 

Fasting 

1 hour j 

1 hour 1 

2 hours 1 
2\ hours 

Ditl> 

217 2+ 

295 4 + 

327 4 + 

315 4 + 

277 4 + 

Chemical stage, 
wt i 8 y lb 

1 Ho diet 

' 99 a 

1 t 40 t-b 

J 73 0 

131 Tr 

69 Tr 

Recovered 
wt 150 lb 

! 49 0 

1 '07 0 

! 109 0 

II4 0 

8x 0 

Recovered, 
wt J73 lb 


Note Patient last seen in 1939 Had no symptoms or post' 
prandial glycosuria 
t Diet,C,a;^6,F, 56,?, 72 


If these patients are properly treated by diet alone it 
IS possible to reverse the metabolic process that is 
taking pheeand attain a normal carbohydrate metabo 
at. indicated by the gWcose tolerance test The 
fact that this can be accomplished indicates that, in 
diabetes mellitus, the underlying pathology is not 
necessarily a Jack of insuJm, but that there may be a 
failure of its proper utilization by the body 


Case lo 


E ton B , female, age 50, normal weight Family history of 
diabetes Referred because of failing vision, fatigue, polyuria, 
polydipsia and neuntis 



8/22/39 1 

[ 4/8/40 1 

[ 12/31/40 


BS 

US ! 

BS 

US i 

BS 

US 


' Dicti 



! 


Fastmc 

1 ^75 

2+ 

1 124 

D 

78 

0 

i hour 

362 

4+ 

196 

0 

1 97 

0 

i hour 

1 447 

4+ ^ 

1 253, 

Cl 

^50 

0 

2 hours 

465 

4+ 

247 

2+ 

172 

1+ 

2, hours 

440 

4+ 

226 

2+ 


t+ 


j Clinical stage ' 

Chemical stage, ' 

No 

symptoms 


I 


no symptoms 




Note This case is presented to show results of treating 1 severe 
diabetic early in the development of the disease 
* Diet, G, 150, F, 70, P, 55 


The answer as to what will ultimately happen to 
these treated patients can be kmown only m future 
years An attempt is being made to follow all of these 
patients in order to deteiminc whether or not they 
develop clinical diabetes in spite of following mstruc' 
tions in regard to the diet and the maintenance of 
proper weight 






4i8 


B. A. WATSON 


Volume 2 


Case ii 

M. F., female, age 62. Negative family^ history of diabetes, 
October, 1940, noted symptoms of nocturia, polyuria, poly' 
phagia and gain of 15 pounds of which she had lost 17 pounds by 
the time she was seen, giving her a normal weight. 



j/14/41 

4/21/41 

Date 

Diet 


Fasting 

Blood 

Sugar 


BS US 

BS US 

C F P 

lb 

Fasting 

1 hour 

122 0 

02 0 

3/11/41 

56 56 42 

140 

140 

iij 0 

166 0 

3/13/41 

74 56 45 

138, 

137I 

120 

1 hour 

278 2 -{- 

187 0 

3/30/41 

92 56 48 

xto 

2 hours 

33 J 3 + 

148 0 

4/ 7/41 

110 56 51 

154 


i hours 

244 »+ 

80 0 

4/17/41 

8/12/41 

128 60 6q 
150 70 70 

133k 

126 

TO? 

80 


Note A case of rather dramatic and maintained recovery from clinical diabetes 


SUMMARY 

Glycosuria is of clinical significance. The develop- 
ment of diabetes m young adults is slow and resolves 
itself into four stages, respectively: a), diminished 
tolerance; b), diminished tolerance and assimilation; 
c), chemical diabetes; d), clinical diabetes. 

Excellent results may be accomplished by diet 
alone, and there may be a return to normal tolerance 
if therapy is instituted in patients of Groups III and 
IV, A. In early clinical diabetes results are satisfac- 
tory, but if the condition progresses and severe symp- 
toms occur, good results become more difficult to 
attain. 

In this age group the presence of obesity or a 
family history of diabetes was not significant in en- 
abling one to predict which of two individuals with 
disturbed glucose tolerance would ultimately develop 
diabetes. 

Loss of weight alone is not responsible for improve- 
ment in tolerance. 


The renal threshold for glucose is not stationary'. 
It would appear that after recovery the individual 
must continue to restrict his diet and maintain a 
normal or subnormal weight to be able to retain a 
normal carbohydrate metabolism. 

Diabetes may not be wholly due to a lack of insu- 
lin but rather to a failure in utilization of insulin by 
the body. 
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Case 12 


H. C., male, age 19. Family history of diabetes, weakness, 
polyuria, polyphagia, polydipsia, and glycosuria 4 months 
preceding first glucose tolerance test. 



10/9/3 1 


1/1/33 


B.S. U.S. 

B.S. 

U.S. 

B.S. 

U.S. 

Fasting 

Diet’ 

m 

Off d\et 

122 0 

CO 

4 + 

1 hour 

217 

176 


315 

4 + 

I hour 

351 

4 + 


4 + 

2 hours 

388 

208 

4 + 

455 

4 + 

25 hours 

S 40 

136 

4 + 

425 

4 + 

Wt. 150 lb.; 

Wt. 142 lb., 

Wt. 144 lb , 


clinical 

chemical 

clinical 


diabetes 

diabetes 

diabetes 


Note: This patient’s second glucose tolerance curve indicates 
almost complete recovery in that the fasting and two and one- 
half-hour blood sugars nearly approximate each other. 

1 Diet, C, 275, F, 56; P, 78. 



COMMUNICATIONS 
TO THE EDITORS 

Influence of Testerone Propionate on tKe Size of Uterine 
Fibroids in Human Male 


I N A PREVIOUS communication' we were able to demon' 
stratc that small pellets of estradiol bcnxwte im 
planted locally into the uterus of guinea pigs produce 
Bbromyomatous tumors m 75 per cent of animals 
used Itappearcd thatandrogen implanted simultaneously 
has a tendency to limit the extent to which the estrogen 
IS able to prepuce these tumors In order to determine 
whether androgen had comparable depressing effects on 
fibromyonatous tumors in ^e human female wc decided 
to treat patients having 6broids with testosterone propi^ 
onate 

This effect has been reported by \’anous workers in the 
treatment of mctronhagia m patients m whom hbroid 
tumors were found to be present Opinion vanes as to 
the efficacy of this mode of treatment and there are few 
observations concerning changes m the sire of these tu' 
mots 

In view of the fact that we will not be able to continue 
this work further, I would like to report 3 cases in whom 
testosterone propionate was employed and in whom wc 
were particularly concerned with changes in the stac of the 
utenne fibroids 

Each patient was examined by the water before, during 
and after treatment, and by at least one other observer 
Patient i, Mrs E M, a 50')carold white woman 
This patient had a firm uterus the sire of a 4 month preg- 
nancy with a subserous tumor on the left side the size of 
a lemon This mass on the left side was extremely tender 
to palpation She w'as given 10 mg of testosterone propion- 
ate 3 times a week for 20 injections, followed by 3 injec- 
tions of 25 mg The men^ies, which had been regular, con* 
tinucd to be regular although the menstrual flow was 
somewhat diminished After 4 injections the pain m the 
left lower quadrant disappeared, after 17 she was exam- 
ined and the uterus was found to be smaller, the nodule 
on the left being about the sue of a walnut and much less 
tender One month after treatment had been stopped, 
pelvic examination revealed the uterus as slightly larger 
than normal with only a suggestion of a tumor on the left 
side Four months later, 5 months after treatment bad been 
stopped, both the uterus and the fibroid on the left side 
were found to be larger although not as large as when 
treatment was originally begun 

Rwened for publication Ma> ii, 1941 
' pERLorr, W H , and R Kuriroc Production of utenne 
mn)D« in the gurnet pig bj local implantation of estrogen pellets 
Proc See Exper Biol 46 261 1941 


Patients Mrs J P, 344 year'old white woman whose 
chief complaint was profu«;c menstrual flow, was found to 
ha\*c fibroids the sire of a s-month pregnancy She was 
given 25 mg of testosterone propionate tw’icc a week for 
31 injections The menses, which had been regular, rc' 
maini^ regular with the exception of one month when she 
did not have a menstrual penod, this was early m the 
course of treatment The flow became quite normal At 
the end of this course of treatment the uterus was found 
to be shghtly larger than normal with a fibroid prominence 
on the anterior surface At this time the patient com' 
plained of some deepening and hoarseness of the voice, 
and mdd facial acne One month later the acne had m\' 
proved and the hoarseness had disappeared Two months 
later, 3 months after cessation of treatment, the uterus 
had regained its original sire which has been maintained 
to date The menstrual penods hav'c been normal and 
regular 8 months after cessation of treatment 

Patient 3, Miss B , a ap-ycar-old white w'Oman Thts 
patient was found to have several fibroid masses so that 
the uterus was the sire of a 4 month pregnancy wnth one 
large fibroid mass on the left side the sire of an orange and 
extending to the umbilicus She w’as given testosterone 
propionate therapy consisting of 20 injections of 25 mg 
each, twice w’eckly At the end of this period of treatment 
the uterus had become smaller, about the sire of a 2- to 3- 
months pregnancy, and the tumor on the left side, was no 
larger than a lemon The menses had been irregular, previ 
ously, and W’cre similarly irregular dunng treatment The 
patient complained of some deepening of the xoice and in' 
crca«e m facial hirsutcs 

Duaission It appears that testosterone propionate may 
cause a regression in the sire of utenne fibroids as w’ell as 
relieve many of the symptoms produced by these tumors 
This effect, however, seems to be temporary, since re- 
growth occurred m 2 of these patients in whom there wxis 
sufficient time to observe the phenomenon 

It would seem that the use of this method of treatment 
would be limited Nevertheless, it might prove to be of 
some v'alue in cases in w'hich it is desirable that the men' 
strual flow be maintained and m instances in which 
surgery or x ray are contra indicated 

W. H Pee.ijorf 

Endwrrme Chnic 

Umi'crsity c/ Pennsylidtiui Hospital 
P/iiladelphitJ, Pemtsyliuina 
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THYROID 

Godtfredsen, E. 

Scotopic vision and liver function under thyrotoxico' 
sis. Acta med. Scandinav. io8; 261. 1941. 

The author investigated the complex interrelations bc' 
tween thyroid function, liver function, serum cholesterol, 
and vitamin A metabolism. In 10 cases of thyrotoxicosis he 
found no significant injury to liver nor marked reduction 
of serum cholesterol. There was however definite reduc' 
tion in dark adaptation which was not amenable to admin- 
istration of vitamin A, but which responded to reduction 
of the thyrotoxicosis, suggesting that there may be a 
downward regulation of the vitamin A utilization in the 
organism due to thyreotoxic injury. — F. R. Vanzam 
(courtesy Biol. Abstracts). 

Johnston, J. A. 

Factors influencing retention of nitrogen and calcium 
in period of growth. V. Further evidence of the anabolic 
effect of thyroid on calcium metabolism. Am. J. Dis. 
Child. 62: 1172. 1941. 

Continuous determinations of Ca and N balance with 
concurrent determinations of B.M.R. for the entire time 
were carried out on 2 girls, who were given desiccated 
thyroid substance. With a constant intake of food, pro- 
longed bed rest, small doses of thyroid resulted in in- 
creased retention of Ca and larger doses produced a de- 
creased retention. The amount of thyroid resulting in a 
maximal utilization of Ca reduced N retention. Total 
retention of both was increased by an increased intake of 
food, which was refused when the metabolism was low 
and taken well when the metabolism was elevated by 
thyroid. — M.B.G. 


Kearns, J. E., Jr., and P. Starr. 

So-called “iodine resistant” hyperthyroidism, i 
Gynec. Obst. 74: 256. 1942. 

A satisfactory method is described for the care of 
perthyroid patients in whom the initial effect of I was 
sufficient to insure safe operation and in whom the cot 
quent delay resulted in a rising basal rate with aggravat 
of symptoms. In these people gradual reduction in 1 
amounts of 1 given to the point of an I-free diet was pr 
ticcd. This 1 -frec regime was persisted in for 2 to 4 monl 
with careful observation. Thereafter the patients cou 
be satisfactorily prepared for surgery in the ususl way 

A.T.K. 


Kowallis, G. F., S. F. Haines and J. De J. 

Goiter with associated myasthenia ° 

3 cases of exophthalmic goiter and i case on 
tous goiter with hyperthyroidism. Aren, no 


69; 41. 1942. . 

Exophthalmic goiter with associated 
common, but exophthalmic goiter accompa® 
asthenic gravis of the bulbar type is rare. 
exophthalmic goiter combined with myast 
the bulbar type and i case of adenomatous go 
hyperthyroidism and mymsthenia gravis art P ' 
this excellent contribution. In i of these rast 
thyroidectomy has been performed 
lief of symptoms of both conditions. Su g . 
e.xophthalmic goiter complicated by Y ^tienth 
fers certain difficulties. It is importarit t a 
able to cough and to swallow in ° jLtomy- 1 

chcal mucus, which often ^PN^'^\“”,^'.Lyj.oidectoiny''’; 
the instance herein recorded in whicn r tati 

performed, treatment with prostigmme ^ 
factory improvement in muscular streng 
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Control of Blood Sugar 


D. R. Drury, M.D. 

From the Department of PhyswJogy, 
School ofMediane^ University of Southern 
California, Los Angclcj, Cnh/ornm 


T he MAiNTEHAHCE of a constant blood'sugar 
level of around loo mg. is one of the most im^ 
portant functions of those organs concerned 
with the proper fuel regulation of the body. These 
include, besides the obvious 'supply’ organs (sensory, 
f. central nervous system and digestive tract), most of 
^ the organs of internal secretion, and the liver. The 
^ CO operative working and interplay of all these tissues 
to keep the blood sugar at a proper level is one of the 
' most illuminating examples of the constancy of the 
5 internal environment of Claude Bernard or homeO' 
stasis of Cannon 

' There are 3 mam factors in this regulation besides 
the obvious absorption of sugar from the intestinal 
tract They are a), the rate of oxidation of glucose 
by the tissues, b), the production of dextrose from 
other substances by the liver, and c), the storage of 
' glucose as glycogen, fat, and other derivatives 

The liver has much to do with the adjustments and 
^ interrelations of these factors. The organ is to the 
blood sugar what the heart is to the circulation The 
blood'sugar level cannot be maintained without it 
and most of the other organs that aid m the work, do 
so by acting through it The liver, through it5 func- 
tions of storage and release of glycogen, conversion 
of other substances to glucose, and conversion of glu* 
cose to fat, effects the proper adjustments in the 
blood sugar When the supply of carbohydrate from 

Recened for publication June 30, 1942 
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the gastro intestinal tract exceeds the utilisation rate 
of the tissues, the liver largely absorbs the excess and 
converts it to glycogen and fat. Contrariwise, when 
the food supply is less than the tissue needs, the 
hver sets free glycogen and starts converting protein 
to glucose. 

Glucose F{eeds of Tissues 

One of the important endeavors of workers in the 
field of intermediary metabolism has been the meas- 
urement of the rate of glucose utihaation, of the tis- 
sues of the body For this purpose one should study 
the animal in the post-absorptive state m order to 
eliminate the variables of intestinal absorption and 
storage of glucose. With these activities eliminated, 
we have a condition in which the supply of glucose 
to the blood by the liver closely balances the utilisa- 
tion of It by the tissues 

A requirement for any method purporting to 
measure this glucose uptake by the tissues is that the 
animal be maintained in conditions as close to normal 
as possible Three methods satisfying this most 
closely are; a), measurement of the glucose require- 
ment of the body after hver removal; h), measurement 
of the sugar output by the liver of the intact animal, 
c), measurement of the glucose utilisation of specific 
tissues or regions of the body in the intact animal 
Other methods such as perfusion and tissue slice 
metabolism determinations entail having the living 
agent m such unnatural conditions that it would be 
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extremely hazardous to draw conclusions from ob- 
servations based on them. Tissue culture measure- 
ments have interesting possibilities but great caution 
must be used in drawing conclusions from them. 

Measurements in hepatectomized animals. For a 
period of some hours after surgical removal of the 
liver from the fasting animal it maintains the normal 
physiological activity of all other tissues insofar as 
we can quantify them (i). With the sole source of 
glucose removed, the sugar in the blood will steadily 
drop as the tissues use it up. The utilization rate 
can then be measured by determining the rate at 
which gluccse must be injected to maintain it at a 
constant level in the blood. Mann (a) reports that 
this rate is 2^0 mg. per kg. per hour in the dog; it is 
125 mg. per kg. per hour in the rabbit (3). Russell (4) 
reports the utilization by the eviscerated rat as 135 
mg. per kg. per hour. 

Output of sugar by the liver. Undoubtedly the 
method of choice for measuring the glucose utilization 
of the body would be the determination of the ouput 
of this substance by the liver in the intact animal. 
The concentration of sugar in the blood entering and 
leaving the liver can be accurately estimated. In 
actual practice, however, this method has many pit- 
falls. It is extremely difficult to obtain true blood 
samples without disturbing the circulation of this 
organ. Furthermore the blood flow through the organ 
must be very variable, or the estimation of it must be 
precarious, in order to give the wide range of figures 
that have been reported for its value (5-10). Since 
workers who have measured blood-sugar differences 
between blood entering and leaving this organ have 
used average figures for blood flow of other observers 
their results contain the error^ inherent in taking the 
product of the averages of two series. 

Wierzuchowski and Fiszel (ii), on anesthetized 
operated dogs that had been fasted 28 hours, found 
an increase of 15.6 mg. of glucose per 100 cc. of blood 
in its passage through the liver. They estimate this 
as indicating that the liver supplies the tissues 228 
mg. of glucose per kg. per hour. Heller (12) found an 
increase of 17.2 mg. per 100 cc. of blood going 
through the liver which he calculates as equivalent 

This error may be illustrated with the following simplified 
case. 

Suppose the output of sugar by a given liver is constant but the 
blood flow through it is variable. 



Bloodflow 

A-V 

Output of sugar 


per minute 

difference 

per minute 

Condition (i) 

100 cc. 

I mg. 

100 mg. 

Condition (2) 

10 cc. 

10 mg. 

100 mg. 

Averages 

55 cc. 

5-5 mg- 

302.5 mg. 


The interesting feature of this error is that its always gives 
values higher than the actual values. There can be no hope of 
minus and plus errors cancelling each other. 


to a new production of glucose of 240 mg. .per kg. of 
body weight per hour. The blood sugar and blood 
lactic-acid levels of his animals are surprisingly high 
for fasted phlorizinized animals and would indicate 
a considerable divergence from normal conditions 
caused by the operative procedures and anesthetic. 
Cherry and Crandall (13) made use of the London 
cannula technique in unanesthetized dogs and, judg- 
ing from their description and the blood sugar and 
lactic acid levels, the conditions in their experiments 
must have been about as close to natural as is possible. 
They did not measure blood flow through the liver 
but using the average figure of Blalock and Mason 
(14), they calculated that the liver supplies sugar to 
the blood at the rate of 1 50 mg. per kg per hour in 
dogs fasted 18 hours. Recently, Crandall and Lips- 
comb (15) have developed a method for simultaneous 
determination of blood flow and blood-sugar differ- 
ence for the liver. They determine the blood flow by 
determining the urea difference in the blood entering 
and leaving the liver and dividing this difference into 
the amount of urea excreted in the urine in unit rime. 
They report that the glucose production never ex- 
ceeds a rate of 160 mg. per kg. per hour. 

Measurement of individual tissue utilization. The 
determination of the drop in blood sugar on passing 
through the other tissues of the body can also give 
valuable information concerning glucose utilization. 

It should be carried out on the intact unanesthetiW 
animal and great care must be observed in the taHng 
of the blood samples lest effects be produced on the 
blood flow or the tissue metabolism. The blood-sugar 


difference should be corrected for lactic-acid increa®. 
The determination of the glucose utilization of the 
whole body with this method would be tedious, re- 
quiring arterio-venous blood-sugar differences and the 
blood flow determinations for all regions of the body- 
In dogs fasted 18 hours Cherry and Crandall (13) 
found the arterio-venous blood-sugar difference tor 
the legs to be 4.8 mg. per cent and for the intestines 
2.9 mg. per cent. The simultaneous increases in bloo 
lactic acid were 3.1 and 0.68 mg. per cent, re^ec- 
tively. For the leg of the 18-hour fasted dog Con, 
Fisher, and Cori (16) report an average of 2.2 mg- 
per cent blood-sugar decrease for 13 determinations, 
and an increase of 1 mg. per cent of blood ac 
in 2 determinations. Earlier work does not diner es 
sentially from that reported by these two groups, an 
is reviewed by them. Wierzuchowski and V 

determined the arterio-venous blood sugar and blw 
lactic acid differences on ii dogs fasted 8 hours, 
average decreases in sugar of blood passing throug 
muscle, head, and intestines were 4.6, 10.3, an t -9 
mg. per cent, respectively, and of these, blood ac ic 
add increases accounted for 56, 14, and 164 per cen , 


respectively. 
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Effect of Fasting on Sugar Utilization of Tissues 

Hofmeister (17) many years ago reported that the 
fasting organism is more susceptible to alimentary 
glycosuria than the well fed one This condition, 
which has been described by many others since, is 
known as ‘starvation diabetes ’ This might suggest 
that the tissues of the fasting animal use less sugar 
than those of the fed, but not necessarily so The 
blood sugar curve after feeding sugar does not give 
us any information about tissue utilization prior to 
the feeding It would give some indication of this 
for the period after feeding but this will depend on 
mechanisms such as hormones, put into action as a 
result of the feeding To determine this we must 
keep the blood sugar at its normal level and avoid the 
action of the liver in storing sugar or in making new 
sugar This means using one of the special techniques 
mentioned previously 

Bergman and Drury (18) have shown that a prc' 
operative fast diminishes the sugar requirement of 
the eviscerated rabbit from 206 mg per kg per hour 
for fed animals to no mg per kg per hour for those 
fasted 4 days No corresponding study of dogs has 
been made, but Mirsky (19) reports 140 mg per kg 
per hour maintains the blood sugar of the 4 day fasted 
dog after evisceration, which is lower than the figures 
given by other workers for unfasted dogs Drury, 
Bergman, and Greeley (ao) found that 80 mg per kg 
per hour maintains the blood sugar of the hepitcc 
tomized dog that has been fasted and phlorizinized 
for 4 days before operation Crandall etal (it) using, 
the London cannula technique, have found that fast' 
ing for more than 3 days reduces the amount of glu' 
cose liberated by the liver into the hepatic vein 
almost 50 per cent 

These results are in keeping with the findings 
with tissue and urine analyses during the first day 
of the fast During this period the liver glycogen drops 
rapidly indicating a considerable supply of glucose 
from this source In the dog it would appear that 
glycogen continues to be given up in considerable 
quantities in the second and even third days As 
summg the liver as 2 7 per cent of the body weight 
and containing 10 per cent glycogen at the start of 
the fast this could readily supply 100 mg of glucose 
per kg per hour for 24 hours and stiU have an ap 
preciable amount of glycogen left Benedict (22) es 
timates 65 and 25 gm of glycogen, respectively, 
metabolized during the first and second days of fasting 
in man 

Not only is there evidence of a supply of glucose 
from glycogen during the first day or two of a fast, 
but there would seem to be more protein metabolized 
per hour as compared with later days of fasting The 
evidence for this is summarized by Lusk (23) and 


shows this extra protein metabohzed in the first days 
of a fast may give rise to as much glucose as that com' 
mg from glycogen There is, then, during the first 
two or three days of fasting, utilization of both liver 
glycogen and protein Later in the fast, protein bc' 
comes the only source of glucose and this utilization 
IS diminished in amount. 

The evidence from these divergent sources indi' 
cates that the tissues of the dog are supplied with 
between 200 and 300 mg of sugar per kg per hour 
during the first day of fast and that by the fourth 
day It has been diminished to between 50 and 100 
rog per kg per hour The time required to bring 
about this change docs not necessarily obtain for 
other species, by and large the smaller the animal, 
the more rapid the change We might reasonably 
expect the mouse to show as much change in 24 
hours as does the dog m 4 days 

This indicates that during extended fasting, but a 
small fraction of the total fuel requirement of the tis 
sues IS supplied by glucose, perhaps not more than 
10 per cent In view of the fact that the fuel of the 
central nervous system seems to be almost entirely 
glucose (24), one might well ask if the requirement of 
this tissue does not account for all of this substance 
used by the fasting organism Mulder and Crandall 
(25) find the arteno venous difference for the brain 
to be just as great (to mg of sugar per 100 cc of 
blood) for the 6 day fasted dog as that of the recently 
fed animal In the present state of our knowledge of 
metabolism it would be best to recognize two types 
of glucose utilization by tissues, one peculiar to the 
brain and the other shared by all other tissues The 
rate of the former is high and practically constant 
under all conditions The rate of the latter vanes 
greatly according to circumstances It is high in nor' 
mal, fed animals, and is low in fasting ones 

Production 0/ Glucose from Other Substances 
by the Liver 

Conversion of protein to glucose The work of Boll' 
man and Mann (26) definitely shows that this trans' 
formation is carried out only by the liver Much work 
has been done attempting to determine how much 
glucose can be obtained from a given amount of 
protein Earlier workers believed that the amount of 
glucose obtainable was 40 to 60 per cent of the weight 
of protein transformed These values were based on 
results obtained m depancreatized and in phlorizin' 
ized dogs When these animals were fed protein, 
extra sugar was excreted m the urine in an amount 
representing 40 to 60 per cent of the fed protein 
The assumption was made that the tissues of these 
animals used no glucose In the light of recent work 
which shows that at least one important tissue, the 
central nervous system, uses glucose almost ex 
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clusively at all times and under all conditions (24), 
this assumption can no longer be maintained. Drury 
Bergman, and Greeley (20) have measured this glu- 
cose utilisation by the tissues of the phlorisinised 
dog. When this amount is added to that excreted in 
urine, a total is obtained which would necessitate 
the conversion to sugar of 80 to 90 per cent of the 
catabolised protein in order to supply this. Results in 
protein feeding experiments with depancreatized 
dogs confirm this conversion figure (27). 

At the beginning of a fast the glucose needs of the 
body come from stored glycogen and protein which is 
converted by the liver. The glycogen stores in small 
animals such as the rat are largely exhausted in a day 
or two; they last as long as 3 or 4 days in larger ani- 
mals such as the dog and man. However, as the fast 
continues the body depends more and more on pro- 
tein for its sugar. After 4 days of fasting this is prob- 
ably the sole source. During the first 2 days of a fast 
this protein comes largely from that stored by the 
liver itself. After this the other tissues yield rela- 
tively more protein (28). After the third and fourth 
day of fasting the glucose needs of the body are sup- 
plied almost entirely by the liver from conversion of 
protein from the general body tissues. 

Little is known concerning the mechanism con- 
trolling the breakdown of body protein under physio- 
logical conditions. Under ordinary circumstances the 
controlling mechanisms adjust this breakdown nicely 
to the glucose utilization of the tissues so that we do 
not get large imbalances with corresponding fluctua- 
tions in blood sugar. Recent work (29) has shown that 
it is not exactly correct to speak of body protein break- 
down and of body protein regeneration as two dis- 
tinct and mutually exclusive processes. These two 
processes are going on simultaneously at all times, it 
is the balance between them that shifts. Thus when 
the body is in ‘negative nitrogen balance’ the process 
of body protein breakdown is greater than that of re- 
generation. The processes of breakdown and regen- 
eration of body proteins are not simply the reverse of 
each other, physiologically speaking. Body protein 
breakdown means setting free amino acids which go 
to the liver to be changed to glucose together with 
urea which is excreted. Body protein can give rise to 
glucose in this way, but we cannot make body pro- 
tein by feeding glucose, although we can diminish 
the breakdown during fasting by giving glucose. The 
liver is an important factor in this control of break- 
down and building of body protein. It converts the 
amino acids from the breakdown to a ready fuel, glu- 
cose, and when the body is building up protein it 
must allow the amino acids of the food to pass through 
it and not change them to glucose. In severe diabetes 
we have a state in which the liver is not properly 
controlled in this respect; the liver converts to glu- 


cose any exogenous protein which thereby is useless 
to the tissues for building up purposes even though 
they may be greatly exhausted in protein material. 
The mechanism of the control of this activity of the 
liver remains one of the most important problems of 
protein metabolism yet to be worked out. 

The mechanism of the control of body protein 
breakdown is also a problem needing investigation. 
It seems to be closely related to the glucose utilization 
of the tissues. When the latter is high, e.g. after 
carbohydrate feeding or insulin administration, the 
rate of body protein breakdown is very low. When it 
becomes low, as in fasting, there is an increase in body 
protein breakdown. In untreated diabetes there seems 
to be a low rate of tissue utilization of glucose during 
fasting and a high body protein breakdown is to be 
expected. One can simplify our ideas about body 
protein breakdown and carbohydrate metabolism if 
one takes the concept as a working hypothesis that 
any condition which decreases glucose utilization by 
the tissues increases body protein breakdown. Con- 
versely, when we have a condition in which glucose 
utilization is low and body protein catabolism is high, 
we will find that this latter will be decreased by any 
mechanism which increases the former. By utilization 
one does not necessarily understand oxidation of glu- 
cose since transformation to intermediate forms may 
serve -as well.- At the present time very little is 
known about the immediate fate of glucose which dis- 
appears from the body fluids. A clear distinction must 
be kept between blood-sugar level and glucose utiliza- 
tion rate. As will be illustrated later in the paper, 
the blood-sugar level may be high with a simultane- 
ously low utilization rate, or vice versa. This point 
will be reviewed later after having taken up special 
cases illustrating it. 

Conversion of other substances to glucose. The liver 
can convert many other substances such as lactic 
acid, pyruvic acid, and other monosaccharides into 
glucose. The possibility of conversion of fat to sugar 
by the liver is always a very tempting idea. In taking 
recourse to it the theorist saves himself a great deal 
of bother with exact study of nitrogen and glucose 
balances. However, this concept has not been the 
theory of those who have insisted on rigid observance 
of extreme care in experimental procedures and care- 


* By utilization is meant the change of glucose to some ot e 
hemical state which can be disposed of, or deposited m a orm 
u which it can reaaam indefinitely without prejudice to the body s 
lormal functioning. Complete oxidation is such a process since 
he chemical products, COj and HiO can be readily dispose o . 
inversions to glycogen and fat are also such processes since i 
iroducts can be deposited and stored without interference o 
lormal economy of the body. Conversion to tactic acid or pyruv 1 
dd could not be so classified since these substances canno 
lepoSJted or readily excreted. Rather, they accumulate in 
,}ood and body fluids and will, and if this is P^^sted m, in- 
erfcrc with the normal physiological operation of the hod} 
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ful analysis of results In the past, many claims of a 
demonstration have been made but all have fallen 
down on subsequent checking of the experiments 
However, at the present time, wc cannot claim the 
impossibility of conversion of fat to sugar It js pos 
sible that some day a definite demonstration of this 
transformation may be forthcoming Until such time 
It IS better to discard the idea not only because it has 
not been proven, but because it is unnecessary The 
facts of metabolism and diabetes can be more simply 
explained and understood without this comphcit 
mg hypothesis Besides this, there are some sugges 
tive facts which point against it Thus, the feeding of 
fat to the diabetic or phlorizinized animal does not 
lead to an increased excretion of sugar as does protein 
feeding This, its proponents say, is because the liver 
IS already handling all the fat it can However, there 
IS evidence of the liver doing something to the extra 
fat, for an increased ketone body production occurs 
Furthermore, such a liver will produce sugar if sup 
plied With fatty acids containing an odd number of 
carbon atoms (30) 

Coniersion of glucose to storage products by the 
liter The capacity of the liver to store glucose m the 
form of glycogen is well known This organ can store 
glycogen up to a concentration of 10 per cent This 
accounts for more glucose than it might seem at 
first glance, since the weight of the hver will be as 
much as doubled when it lays down such large 
amounts of glycogen Water seems to account for 
most of this extra weight The liver is ordinarily con 
sidered as an important factor for the conversion of 
glucose to fat However, it has been shown recently 
that under certain conditions rats with the abdominal 
viscera removed can have a respiratory quotient 
above 1 1 when they are given glucose (31) This 
work indicates that both the liver and peripheral tis^ 
sues can be sites of fat formation from carbohydrate 
This process will be taken up later in the sections on 
the different endocrines 

GLANDS OF INTERNAL SECRETION 

The three important factors affecting the blood 
sugar, a), tissue utilization, b) storage, and c), new 
formation of glucose are regulated in a remarkably 
efficient manner since ordinarily little change in 
blood sugar level occurs despite huge variations in 
mrbohydrate intake and metabolic expenditure 
^erc IS no evidence that the peripheral tissues can 
of themselves vary their glucose consumption to the 
desired rate needed for the varying conditions of nu 
trition and metabolism Thus, any given cell m the 
periphery does not know that the animal is eating 
fi), a high carbohydrate diet at one time and hence 
should increase the proportion of glucose m its fuel, 
nr fa), know that the animal is fasting and hence should 


lower glucose utilization and increase that of fat 
The concentration of glucose in the blood may have 
some small direct effect on the rate of utilization by 
the body cells (32) The changes in concentration 
needed to produce such effects are quite outside the 
physiological range in which the normal body man* 
ages to keep, despite large fluctuations in intake and 
fuel expenditure This regulation of the type of fuel 
mixture that the tissues use seems to be effected by 
the endocrine system The endocrines also regulate 
the rate of conversion of glucose to storage products 
Their role in the new formation of glucose from body 
protein is uncertain 

The methods of study of these organs are common 
to all of them One procedure involves surgical re- 
moval of the organ followed by study of the resulting 
changes m metabolism The other method consists of 
studying the changes m metabolism resulting from 
administration of the active principles of the organs in 
normal subjects or into those previously deprived of 
the organ in question Nature, by disease, sometimes 
produces the experimental conditions m man which 
the experimentalist produces in <animals by the 
aforementioned methods 

Adrenalin 

The immediate rise in blood sugar produced by 
adrenalin is the result of breakdown of liver glycogen 
to form glucose This hormone also causes muscle 
glycogen to break down to lactic acid. The latter is 
earned by the blood stream to the liver where it is 
changed to glucose or glycogen Adrenalin, then, will 
cause a primary drop in liver glycogen followed by a 
rise, which m some species, may carry it to higher 
levels than those of control animals Adrenalin seems 
to be an agent which liberates stored sugar (glyco 
gen) into the blood for extra needs in emergency 
conditions 

Thyroxin 

Thyroxin does not seem to have any immediate 
effect on carbohydrate metabolism Continued ad- 
ministration of this hormone results in depletion of 
glycogen stores At this stage the animal may become 
hypoglycemic, be hypersensitive to msuhn, and show 
relatively little response to adrenalin The changes 
do not necessarily indicate any specific action of thy- 
roxin on carbohydrate metabolism These changes 
may mean merely carbohydrate depletion resulting 
from the generally increased metabolic rate As a re- 
sult of the latter, all stored foodstuffs will tend to be 
depleted 

Insuhn 

Mode of action of msuhn The action of insulin at 
the present time cannot be completely explained as 
one process, there are at least three actions related to 
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f.u'lxihydiMtc nunaholism which may lx produced 
under ddh'i-cnl conditions/* Whether these three are 
all resultants nf one fundamental underlying process 
cannot lx answered at this time ,ind with our present 
knowledge of metabolism. These three actions arc: 
a). Inhibition of cscessixe breakdown of body pro^ 
lein to form sug.u. b). Increase in storage or disposal 
of fed carbohydiate- th,.t is, assimilated carbohydrate 
that is not needed for immedi.itc current needs but 
which IS put awav foi fuel ncLds at a later time. 
7 'he known foinis m wivch. tins can be disposed of 
are muscle and livei gb cogen, and body and liver 
fat, c). Increase m immctiiale oNidation of glucose. 

These effects have been demonstrated in the de- 
pancreati^cd dog ind cat. Fhesc diabetic animals 
when not given insulin, exhibit a) excessive break' 
down of body protein, b) an inability to store fed 
carbohydrate and c). some impairment in capacity to 
oxidice glucose. Administration of insulin to such ani- 
mals corrects these deficiencies and so brings about 
the actions listed above. 

It is only in recent years that the effects of pan- 
createctomy in such animals as the goat, monkey, and 
rabbit have been studied The resulting dia- 

betes is much milder than in the pancrcatectomiccd 
dog and cat, so that the animals can survive without 
insulin administration. The animals can maintain 
their weight and keep in nitrogen balance without 
severe ketosis on a high carbohydrate diet. Insulin 
seems necessary to produce an increase in weight on 
such a regime (jS). The results in these animals show 
that insulin is not a necessity for the oxidation of 
glucose. Furthermore, tlic capacity of the tissues of 
these animals to utilicc appreciably large amounts of 
carbohydrate is probably the reason they can be main- 
tained in nitrogen balance; there is not the stimulus 
to tissue protein catabolism which, in the de-pan- 
creaticed dog, is the low rate of glucose utilisation 
of the tissues. The results in these animals should be 
given more attention in fomiing our ideas of insulin 
action. Our notions in this connection have become 
too fixed by findings in the dcpancrcatiscd dog. That 
this animal was the first to be depancreatised and 
was the only prepration studied during the early 
years of investigation in this field, is no reason for 
its nTannising our thinking in this regard. The dc- 
panereatised goat and monkey, although studied more 
recently, should have just as much weight in our 
consideration and conclusions. The dcpancrcaticcd 
rat can be maintained in good condition on a high 

^ Th,-*; arc the iranarrapt gcncr.il enccu of insulin ordin-iriiy 
cer.siJcrej in clinia-tl .and ’.'xutolic work. Other specific .actions 
h.tvc becu reported such as increase in p\iu\ac acid fcroiation 
vse"! and increase in phosphora-htien of glucose These would 
seena to be rcl.ired to carbohydr.tte nietabolistn and may be inter* 
rt.edt'.te steps or reacriotis seeoneary to the gener.tl cltcets stated 
aKave, 


carbohydrate diet without insulin. He can lee[ 
nitrogen balance, ketosis is not present and he util 
a considerable amount of sugar. On such a die! 
cannot gain weight without insulin, and any we 
lost during a fast cannot be regained by subsqi 
feeding except with the aid of insulin (j8). On a 
containing appreciable amounts of fat he will ra 
put on weight. 

Recently Tepperman et al. (31) have found 
rats can be trained to eat their daily food in 3h( 
When such rats are eviscerated and given insulin 
excess glucose they show respiratory quotients 0 
or over, indicating that the peripheral tissues oft 
trained animals can convert glucose to fat, Untn 
control rats show respiratory quotients of less tl 
when similarly treated. These results suggest 
some long-acting hormone cooperates with the 
lin to make possible the conversion by thepenp 
tissues of the trained rats. Since, in the untrain; 
tact rats, fat synthesis can occur it would se® 
the liver is the important site for the conver.'i( 
them and when this organ is removed this preo 
largely stopped even when insulin and glu® 


vcn. . 

It is generally assumed that insulin increase 
nmediate oxidation of glucose although 1 1 pw 
ais is not as simple as was once thought, n ‘ 
rst believed that insulin had this action 
aat time the prevailing theory' mainwnc ^ -j 
•oublc in diabetes was due to an ina 1 
lucosc. Since the use of insulin was suck-'- 
'catment of this disease, it was assumed it 
acrensed the oxidation of this sugan 
.'ork has funaished good evidence t at • 
reatined animal can oxidize glucosi. 
rablc amounts. This follows from t ^ 
hat when tiac liver is renaoved from 
lainaal, the blood sugar falls uud 
iven in order to keep the aninaa = v.; 
ypogly'ccmia. Yatcr et al. (39) . ffp 

f glucose injection necessary to 
lood-sugar level in a dcpancreati-c - ‘-b 
og wras 160 nag. per kg. per 

ate of 2?o mg. per kg. "f;.afindt!!J!^^ 

ectomiecd dog. Greeley and Drury (4 1 
iabctic rabbits after evisceration n^'- 
osc as normal fasted rabbits after ^ j- 
lucosc needed for the diabetic 
hat needed for the brain, and the 
onac impaimaent of utilisation by ° k jj tr 
he rabbit and other herbivora uo 
he brain and the other tissucsof t 
5 probably nomaal for basal ooumU 
laan normal in the fed condition. j.-' 

[lucosc utilisation in the diabctic^s,^ .* 
ute, but vrarics wdth the tissue, di'* ' 
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physiological state of the animal Insulin certainly 
increases this utilization but to what extent by in 
creasing storage of glucose and to what extent by 
increasing immediate oxidation is not easy to deter' 
mine Some workers have attempted to measure the 
extent of this latter action by determining the rise m 
R Q after insulin However, although a nse in R Q 
might be due to an increase m immediate oxidation of 
sugar, it could as readily result from an intermediary 
change of glucose to some other compound containing 
less oxygen. 

The chief effect of removal of the pancreas, then, 
IS a resultant diminution in utilization of glucose by 
the animal, particularly for storage There arc signi6' 
cant quantitative differences in the various species 
but these differences apply only to tissues other than 
the brain The utilization of glucose by the brain 
remains high in all species after pancreatectomy and 
accounts for a definite portion of the glucose require' 
ment of all depancreatized animals after hepatectomy 
The utilization of the other tissues in diabetics vanes 
with the species In the rat the utilization is sufficient 
for current needs but is not adequate for storage 
Can It be that insulin has but one pharmacodyamic 
action and its apparent multiple effects are the results 
of this fundamental action reacting on different physi' 
ological mechanisms^ Insulin accelerates the disap' 
pearance of glucose in the body The glucose might 
well pass through some first chemical stage which 
could be a bottleneck for the different routes which 
carry glucose to its different fates, oxidation, or stor' 
age as fat, or glycogen The concentration of the 
compound representing this first chemical stage might 
affect secondarily the rate of protein catabolism by 
the tissues m general Insulin is not absolutely neces 
^>7 for the maintenance of nitrogen balance Most 
tlcpancreatized herbivora stay in nitrogen balana: 
when fed without insulin More than a normal 
amount of body protein is not broken down when 
ffiey are fasted. 

Pituitary 

Hypophysectomized animals can survive the op 
-ration for long periods and in good condition, pro 
wded they are fed adequate amounts of carbohydrate 
They show a marked drop in blood sugar 
rastmg, which, in the rabbit usually leads to a 
Itil outcome in a few hours (41) The fasting hypo 
serious m the rat and often so m the dog 
he blood sugar of the hypophysectomized rabbit 
be kept at normal levels by constant injection of 
^ ^ (41) has found that these animals 

j^cc almost 600 mg per kg per hour to prevent 
ypogiycemia In the same way, Russell (4), deter' 

' sugar need of eviscerated rats and eviscer 

r ^ hypophysectomized rats For the former, the rate 


IS I mg per kg per hour and for the latter ayo mg 
per kg per hour 

The hypoglycemn of the fasting hypophyseC' 
tomized animal has been explained by many authors 
(42) on the supposition that these preparations are 
greatly restricted m their capacity to break down 
body protein for the formation of new glucose Such 
a hypothesis cannot account for the differences ob 
served by Russell as noted above, since all of these 
animals were eviscerated and hence in all, new forma' 
tion of glucose would be stopped Even less is this 
idea capable of accounting for the findings in the 
rabbit The normal fasting rabbit breaks down body 
nitrogen at the rate of 20 mg per kg per hour This 
would give rise to about 120 mg of glucose per kg per 
hour and this is enough to balance the sugar needs 
of the normal animal Therefore, even if all protein 
catabolism were stopped in the hypophysectomized 
rabbit (as after hepatectomy) the sugar need would 
increase only to this figure Actually it is close to 
five times this amount after hypophysectomy 

The hypophysectomized dog metabolizes protein 
of the food to the same extent as the normal one 
Fasting reduces its nitrogen excretion about 25 per 
cent below that of the normal This indicates a reduc' 
tion in breakdown of tissue protein However, the 
percentage reduction of this metabolic process is 
just about the same as that for the general reduction 
in basal metabolism When both types of animal are 
given phlondzin, in addition to fasting, the difference 
in nitrogen excretion becomes much greater The 
difference in all metabolic processes is probably 
greatly increased since the blood sugar of the hypo 
physectomized animals sinks to very low levels under 
these conditions and they would probably have low 
body temperatures Many of them are morbid and 
some die The lower nitrogen excretion is probably 
only partly due to this general slowing up in the 
metal^lic processes If the rate of utilization of glu 
cose by the tissues is increased by the hypophysec 
tomy there would not be the stimulation for increased 
body protein breakdown * Some of the results of 
Houssay and Biassoti (42) show this increase m sugar 
utilization by the dogs deprived of the pituitary 
Table i shows the effect of fasting and phlondzin on 


* At first sight the results of Lee and Ayres (52) might ap 
pear to contradict this vievt They fed normal and hypophysec' 
tomized rate exactly the same amount of food over a period of 30 
days At the end of this time it was found that the hypophysec 
tomized rats had lost more body protein and less bod*.jat than 
the controls This may indicate an increased body protein break 
down However, it could result from a educed regeneration rt.te 
which would be secondary to an increased conversion of food 
protein to sugar by the liv er In other words, the Iiv er might con 
vert practic’f*v ^11 fXnrl r.rr.f«Mn 
the animal 
eating plenr 

would be in negative nitrogen balance 
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i 

(r) 

(2) 

(3) 

<4) 

1 

Glucose 

Nitrogen 

NX 5.50 

' 

Glucose 

Util. 

(5 

minus i) 

Hypophysectomized 

Controls 

0.64 

2.34 

0.40 

0.67 

2.20 

3.69 

i.8o 

i.i6 


the glucose and nitrogen excretions of hypophysec- 
tomized and of normal dogs, both fasting. 

Column 3 gives the glucose produced from the 
body protein breakdown assuming that each g ram 
of protein nitrogen is equivalent to 5.5 gm. of glucose. 
In column 4 is given the glucose utilization by the 
tissues, i.e., the glucose produced (column 3) minus 
that which was excreted (column i). Not all series 
show this difference but this is cited to show that 
glucose utilization may, at times, actually be higher 
in the hypophysectomized animals. 

The study of anterior pituitary function by injec- 
tions of extracts of the gland is complicated by the 
possible effects of the extracts on the adrenals and 
thyroid through the adrenotropic and thyrotropic 
hormones. To some extent, then, effects on carbohy- 
drate metabolism may be secondary to the action on 
these glands. However, there is clear evidence that 
extracts of the pituitary act on carbohydrate metabo' 
lism without the intermediation of other ductless 
glands (43). 

There seem to be two factors in the anterior pitui- 
tary which affect carbohydrate metabolism, one exert- 
ing its action soon after its injection and for a period 
of a day or two thereafter; the other producing an 
effect which persists indefinitely. The action of the 
former is brought about by injection of the whole 
gland extract and is evidenced by the rise of blood 
sugar of normal animals, the increase in glycosuria of 
partially depancreatized animals, and the counteract- 
ing of the huge glucose need of hypophysectomized 
rabbits. The factor acting for a longer period of time 
was discovered by Young (44, 45) who found that 
dogs given daily injections of crude pituitary extract 
of absolutely fresh glands for a week or so became 
permanently diabetic. These animals developed de- 
generative changes in the pancreatic islet tissue (46) 
and low insulin content of the pancreas. 

Adrenal Cortex 

In many respects the adrenal cortex acts on carbo- 
hydrate metabolism in a manner similar to that of the 
anterior pituitary. Adrenalectomy in fasting animals 
leads to depletion of the liver and muscle glycogen 
and to hypoglycemia (43) and there is a lower protein 
catabolism than in normal animals. Administration of 


cortical extract to normal or adrenalectomized mice 
and rats causes an increase in liver glycogen and a 
rise in blood sugar (43). Long and Lukens (47) 
showed that adrenalectomy attenuates the diabetes 
of the depancreatized cat in a manner similar to hypo- 
physectomy. In partially depancreatized rats adrena- 
lectomy decreases the glycosuria and cortical extract 
injections increase it. The general condition of fasted 
hypophysectomized rats is improved by injection of 
cortical extract and at the same time they show an 
increase in the liver glycogen and blood glucose. The 
urine nitrogen is also increased. These findings might 
suggest that much of the effect of the anterior hypoph- 
ysis on carbohydrate metabolism may be mediated 
through its adrenotropic action. However, anterior 
pituitary extract has a diabetogenic action (increased 
blood sugar and glycosuria) on adrenalectomized de- 
pancreatized animals (43) which shows that the ex- 
tract can act directly without any secondary action 
by the adrenals. 

Long et al. (43) find that nitrogen catabolism in 
rats is reduced after adrenalectomy and is increased 
in such animals by cortical extract. They conclude 
from this that one of the properties of the cortical 
hormone is a stimulation of protein catabolism and 
that the increased blood-sugar levels following its 
injection into animals is an expression of this effect. 
However, we may consider this point in the same 
way as in discussing the anterior pituitary. The in- 
creased protein catabolism may be the result of the 
decreased sugar utilization by the tissues, which re- 
sults from the action of the cortical hormone. We have 
again the question of whether removal of the adrenals 
results in lower body protein conversion to glucose 
with subsequent hypoglycemia, or whether adrenal- 
ectomy brings about increased glucose utilization by 
the tissues and this decreases the breakdown of body 
protein and hence there is less hew glucose formation. 

Some workers have attempted to determine the 
protein catabolism of adrenalectomized animals by 
subjecting them to fasting and phloridzin and thereby 
straining the protein catabolism (48). They report 
that such animals break down less body protein than 
normal fasting phloridzinized animals. It is inferred 
that the loss of the adrenals interferes with the break 
down of body protein. There appears to be a more 
probable cause of reduced protein catabolism in these 
animals. These animals have all metabolic processes 
retarded, evidently because of very low blood sugar. 
The temperature is reduced (43). The oxygen con- 
sumption is low (49). Indeed many animals are nrar 
death. Why should one assume that the metabo it 
process of protein cataboh'sm does not behave i 
other metabolic processes and be reduced? That it is 
the low blood-sugar level that retards metabolism is 
indicated from the results obtained on giving t es- 
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rats sugar Oxygen consumption increases and the 
temperature rises The giving of sugar actually in- 
creases the breakdown of body protein (48) 

Additional support of the view that the increased 
protein metabohsm is secondary to increased sugar 
utilization IS found in the results of Long and Lukens 
obtained in depancreatized adrenalectomized cats 
The following figures give the nitrogen excretion of 
their animals as given in table 2 of their paper. 

Fasting 

Experimental Condition Nitrogen Excretion 

Normal, fasting o 6 

Depancreatized ^ 4 

Adrenalectomiied and depancreatized o 6 

It IS apparent that the adrenalectomy reduces the 
high protein catabolism of pancreatic diabetes to a 
normal level Despite this normal protein breakdown 
most of their animals show hypoglycemia In table 4 
of their paper they report the blood sugars of it of 
their adrenalectomized'depancreatized cats after an 
overnight fast. Of the ii, 7 were markedly hypoglyce- 
mic, 2 had normal blood sugar values and 2 were hy- 
perglycemic The same animals were not necessarily 
reported in the two tables but the results are sugges- 
tive If the hypoglyeemie etiiteaU tepc.ite'd m taUe 4 
had normal or slightly subnormal protein breakdown 
(which was the case for those reported in table 2), 
these animals must have had glucose utilization rates 
higher than normal since their blood sugars went to 
levels so much lower than that of normal fasting cats 

If, then, these animals have rates of glucose utiliza- 
tion that are normal, or higher, the lower results for 
nitrogen excretion are to be expected since we have 
removed the incentive for increased nitrogen catabo- 
lism 

Eiidocrines and the Protein Carbohydrate 
Relationship 

We may sum up here the bearing that the endo 
cones have on carbohydrate and nitrogen metabo- 
lism In the carnivora, removal of the pancreas results 
in a decrease in carbohydrate utilization and in an 
increase in body protein catabolism during fasting. 
These effects are reversed by supplying insulin In 
hcrbivora, pancreatectomy brings out an inability to 
store carbohydrate but does not reduce to any marked 
extent the capacity to utilize glucose for current needs 
and does not bring about any increase in body pro- 
tein catabolism during fasting The removal of the 
pituitary increases the utilization of glucose and de- 
creases a supernormal body protein breakdown when 
this IS present This effect is particularly evident m 
diabetes The removal of the adrenal glands brings 
about results similar to those caused by hypophysec- 
tomy Injection of the extractsof these glands usually 
produces effects opposite to those of removal of them 


If we accept the concept that increased utilization of 
glucose by the tissues results in lowering of the pro- 
tein catabolism of these tissues, the known facts of 
endocrine function in intermediary metabolism can 
be greatly simplified. We need not suppose a distinct 
and separate protein action for each of the endocrines 
acting on carbohydrate metabolism If this latter ac- 
tion operates, then the effect on protein metabolism 
would result from a physiological process common to 
all these situations It is apparent that the blood- 
sugar level of Itself cannot be the factor determining 
tissue protein breakdown The blood sugar is high in 
depancreatized carnivora and there is a large break- 
down of body protein. This latter can be brought to 
normal either by hypophysectomy or adrenalectomy 
which on the other hand occasion a very variable 
blood sugar level The blood sugar is very low as a 
result of fasting and phloridzin and here there re- 
sults a high tissue protein breakdown 

Summary of Endocrine Relationships 

It IS apparent that the endocrines play a very im- 
portant role in regulating the mechanisms affecting 
the blood-sugar level and concerned with maintain- 
ing It at a propti level A-dtenahn rek-ases glvtogen 
when glucose is needed quickly Insulin increases uti- 
lization of glucose particularly by storage routes, and 
restrains an excessive new formation of glucose from 
protein The anterior pituitary and adrenal cortex 
inhibit the utilization of glucose by the tissues The 
action of these two latter glands, under normal condi- 
tions restrains the otherwise large consumption of 
sugar by the body. When they are removed, the tis- 
sues, freed from their curbing action, consume greatly 
increased amounts of glucose It seems, then, that the 
average body cell, freed of all hormone constramt 
uses a large amount of glucose Evidence for this is 
seen in the high rate of sugar utilization of the hypo- 
physectomized eviscerated animal (41) and of the or- 
dinary cell grown in tissue culture (32). In the physio- 
logically functioning subject this is ordinarily reduced 
by pituitary and cortical action The insulin mecha- 
nism increases glucose utilization on occasions of large 
carbohydrate intake. 

SUMMARY 

Despite marked variation in feeding, the blood 
sugar IS kept at a normal level by the proper regula- 
tion of tissue utilization, conversion of glucose to 
storage products, and new formation of glucose by 
the liver. These mechanisms are largely controlled by 
the endocrine system When carbohydrate intake is 
high, glucose is stored as glycogen and fat as a result 
of insulin activity. In the post-absorptive state insulin 
activity decreases, thereby stopping storage, later 
allowing glycogen to be released and still later result- 
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ing in breakdown-of body protein with resultant new 
formation of glucose. Glucose utilisation by the tis- 
sues is increased during feeding (200-250 mg. per 
kg. per hour) and this is gradually cut down by fasting 
to 100 mg., or less, per kg. per hour. This control is 
independent of insulin and might well be effected by 
the anterior pituitary and adrenal cortex. 

The living cells of the body, separated from all 
hormone activity, seem to have a very high rate of 
glucose utilization. In the body under physiological 
conditions, this rate is markedly curbed by the func- 
tioning of the pituitary and adrenal glands. 
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D uring the course of an investigation of the 
carbohydrate metatolism of non-diatetic sub- 
jects we have been struck by the frequent 
occurrence of wide variations in the blood-sugar levels 
of individuals on repetition of the oral glucose toler- 
ance test. Since this procedure is widely utilijcd 
under the impression of its consistency of results, it 
has seemed desirable to present our experience with it. 

Despite the multiplicity of investigations in this 
field, there is a surprising dearth of information con- 
cerning the stabihty of this reaction in the individual 
subject and under comparable conditions. In a study 
of two normal subjects with blood samples taken 
every few minutes, Bock, Schneider and Gilbert (i) 
found that on duplicate determinations there was a 
difference of 25 mg. per cent in one and 62 mg. jicr 
cent in the other at coincident points on the glucose 
tolerance curve. Glassberg’s (2) scries on 5 patients 
showed an average variation between two readings 
extending from 13 mg. per cent in a fasting state to 40 
mg. per cent one hour after the ingestion of glucose. 
John (3), in a study of the glucose tolerance of children 
and adolescents, stated that the curve was stable inso- 
far as the normal values did not, on repetition, exhibit 
the characteristic features found in diabetes mellitus. 
However, the three subjects on whom graphs were 
shown had differences at coincident pomts ranging 
from 10 to 45 mg per cent. In a later paper (4), the 
average variation between duplicate readings one 
hour after the ingestion of glucose was 47 mg. per 
cent. Lennox (5) investigated the consistency of the 
glucose tolerance curve in 50 subjects, most of whom 
were epileptic; he gave detailed figures on 31 of these. 
His results also indicate wide variations, althou^ of 
a slightly lesser extent than those of John (4). Hale- 
White and Payne (6), in their study on 8 normal 
young adults, found that there was considerable var- 
iation in the same individual on different days, as 
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shown in the rate and height of the rise of the blood 
sugar and the time taken for it to return to normal. 

None of these investigations was performed on in- 
dividuals on standardized diets and it is fair to assume 
that, with the known influence of dietary factors 
upon the type of curve, the variations found in the 
previous instances might have been lessened by the 
use of such diets Hostess (7) stated that he did ob- 
tain consistent results in cases of diabetes melhtus on 
a fixed diet. On the other hand, Nielsen (8j per- 
formed 3 to 4 glucose tolerance tests on each of 8 non- 
diabetic individuals on a uniform diet and noted that 
the successive tests were on the whole fairly uniform 
with regard to approximately the same rise but that 
they differed rather markedly in the time of the rise. 
In addition, Soisalo (9) reported that in 17 healthy 
young subjects on a uniform diet, repetitions of the 
glucose tolerance test showed good agreement in 9 
instances and marked divergence in the other eight. 
His conclusion was that the variations were as great 
after a standardized diet as otherwise. 

The material to be presented m this report includes 
the glucose tolerance curves of 3; physically healthy 
male individuals. Thirty of these subjects suffered 
from schizophrenia but as the values did not differ 
appreciably from those of the other five normal sub- 
jects, nor from the figures obtained from the htera- 
turc. It may be assumed that the results can he apphed 
to non-psychotic normal individuals All bloods (ve- 
nous) were taken m a fasting state with the subjects 
lying quietly in bed. After a control sample of blood 
was drawn, 100 gm. of glucose dissolved in a glass of 
water was ingested. Blood was then obtained at 
periods of 30, 60, 120 and 180 minutes later. The tests 
were repeated in 28 of the subjects one week later 
and in the other 7 at intervals varying from 2 to 80 
weeks. The average interval was 4 7 weeks. The diet 
was not standardized but it vaned little from week to 
week m the institution. The analysis of the blood for 
sugar was determined by the Folin-Wu (macro alka- 
hn-copper tartrate-colonmetnc) method. 
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L ci>::c 1 snuws tne average ngurcs lor the two glu' 
ccse tolerance tests on the 35 subjects. The values are 
in general comparable to those found in the literature 
in normal individuals. The mean t^alues for the second 
test tend to he slightly lower, a trend which has teen 
previously noted by Lennox (5). However, the dilfen 
ence is not sufficiently marked to have any great sig' 
nificance. 

Despite the general similarity of the mean cun'es 
there are marked variations between the individual 
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Table i.Mean blood sugar values of two glucose tolerance 

TESTS IN 35 SUBJECTS 



Fasting 

(mg.%) 

.5 Hr. 
(mg.%) 

1 Hr. 
(mg-%) 

2 Hr. 
(mg-%) 

3 Hr. 
(mg-%) 

First Test 

90 

138 

136 

109 

91 

Second Test 

89 

1 

133 

102 

87 


pairs of tests. The average differences between siirf 
lar points on the two glucose tolerance curves are 
seen in table a. For the sake of comparison the values 
obtained by John (4) in adolescents and by Lennox 
(5) in normal and epileptic subjects are shown. In our 
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[. Distribution of differences between bloi 
obtained in two glucose tolerance curves at th 
id one-balf hour, one, two and three hours ahcv 
of glucose; 35 subjects. 

Table 2. Average differences between similar poi: 



No. of 
Cases 

Interx'al 

Between 

Tests 

(weeks) 

John j 

14 

28 

Lennox 

31 

t 4 


Patients 1 

30 

5 

'S j 
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differences between the two readings is no greater 
than 9 mg , in 13 others between 10 and 19 mg.; and 
in 3, from 20 to 29 mg. One-half hour after the inges- 
tion of glucose, the differences begin to extend to 
higher levels, reaching the most marked divergence 


scatter diagrams in figure 2 Heie is shown the degree 
of relationship between the blood-sugar figures ob- 
tained in the two tests at the fasting level and at in- 
tervals of one-half hour, one and two hours after the 
ingestion of glucose. If the correspondence of one 


Fig 2 Scatter DIAGRAMS to determine the 
relationship between the values obtained in 
the first glucose tolerance test and those in 
the second test at the fasting levels and one- 
half hour, one and two hours after the inges- 
tion of glucose, 35 subjects 




at the i-hour reading At this time the most frequent 
variation between the two determinations lies be- 
tween 20 and 29 mg. per cent. Subsequently, as the 
blood sugar levels fall their variabihty tends to de- 
crease, although the 3-hour reading is still less con- 


value with the other were of a high degree, the dots 
would scatter in a narrow tone from the lower left 
to the upper right. Of the four correlation graphs only 
the one representing the i-hour reading shows any 
definite trend and this a not very gcod one owing to 




Fig 3 SCATTERDtAGRAMStodetCCminCthc 
relationship between the highest values of 
blood sugar obtained m two glucose tolerance 
curves (A) and the maximum increases from 
the fasting levels in the two curves (B), 35 
subjects 


HISHEST 8L sue MGU % SECOND TEST 


MAX INCREASE OL SU6 UCU SECOND TEST 


sistent than the control values It is evident that, at 
the lower levels of blood sugar, an individual may 
show a variation up to 30 mg (fasting) and under the 
stimulation of glucose ingestion, the inconsistency of 
the determinations may be as great as 90 mg On this 
basis the reliahility of any single value is slight 

The variation shown in figure i is not the result 
of a consistent upward or downward trend in the 
values The differences are of a random nature as in' 
dicated by the general similarity of the two mean 
glucose tolerance curves in table i and also by the 


the wide scatter In order to determine whether this 
relationship could be improved by taking into con- 
sideration the fasting level, the individual increases 
in blood sugar from the control to the one hour read- 
ing m the two tests were plotted against each other 
This procedure did not improve the trend Nor was 
it affected by taking this increase as a percentage of 
the control value. It is obvious, therefore, that any 
prediction that a given value will recur at a similar 
time m the glucose tolerance curve has a poor chance 
of fulfillment. 




434 


HARRY FREEMAN, JOSEPH M. LOONEY AND ROY G. HOSKINS 


Volume e 


Since, to the ch'nician, the maximum level of blood 
sugar attained may be as important as the time at 
which it occurs, such maximum values were plotted 
against each other irrespective of their exact timing 
(fig. 3, A). The relationship was again very slight. 
Nor was the situation appreciably improved by tak- 
ing into account the variation of the fasting blood 
sugar as in figure 3, B. Here the rise in blood sugar 
from the control to the maximum level in the first 
test was correlated with the similar figure in the sec- 
ond test. A marked scatter and only a slight trend 
was the result. The plotting of percentage increases 
from the fasting levels again failed to change the pic- 
ture. 

It is evident, therefore, that the variation in the 
blood-sugar curve following the ingestion of glucose 
is too great to be of any precise diagnostic value 
whether one takes identical points, maximal values or 
increases from the control levels. One must interpret 
with caution any changes following medication or 
treatment. It may be argued that such great variation 
may be attributed to the fact that the subjects were 
not on a standardised diet. The failure to obtain 
greater consistency on a fixed diet by Soisalo (9) and 
the fact that the institutional diet in this series was 
quite uniform from one week to the next casts some 
doubt upon the validity of this criticism. Moreover, 
the extent to which this is true necessarily compli- 
cates the procedure and in addition does not eliminate 
other reasons for the lack of consistency such as the 
variation in gastro-intestinal absorption and in the 
pancreatic and hepatic reactions (10) in the ingested 
glucose. 

SUMMARY 

The oral glucose tolerance test was investigated 
as a possible diagnostic feature for endocrinopathic 


conditions. Repetitions of the procedure showed 
marked inconsistency in the curves. A review of the 
literature revealed that there had been few investiga- 
tions in normal subjects of the consistency of this 
test. The material was therefore enlarged to include a 
total of 35 physically healthy male subjects in whom 
dupheate determinatiens were made within a short 
time. Analysis of the data showed that the average 
variation in the fasting level of blood sugar between 
the two tests was 9 mg. per cent and extended to 31 
mg. per cent at the i-hour reading with a maximum 
deviation at this point up to 90 mg. per cent. The rela- 
tionship between the fasting, half-hour, i-hour and 2- 
hour readings, respectively, in the two tests was very 
slight, the I-hour reading showing the highest co- 
variance. This inconsistency was not improved by 
comparing either the maximum levels attained in the 
two tests or the maximum increase in the blood sugar, 
irrespective of time. The variability of the test is so 
great that it has slight diagnostic value except in 
diabetes mellitus. 

We wish to express our thanks to Miss Anna I. Walsh and 
Mjss Cora G. Dyer for their careful determinations of the blood 
sugar values. 
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T he efficacy of the administration of insulin by 
various routes has been investigated repeat' 
edly Insulin has been given orally (i, 2, 3), in 
solution, by instillation into the duodenum, jejunum, 
and ileum (4), and orally in alcoholic solution within 
keratmizied capsules (5) Murlm s studies (6) showed 
that on the average 10 units of insulin given subcu' 
taneously had an effect which approximated that of 
800 units given orally The effect was not always prO' 
portional to the dose Komisarenko, et al (7) demon' 
strated that insulin was inactivated m the stomach 
in 15 minutes, in the duodenum m one hour, and m 
the colon in 2 hours 

Insulin also has been given mtranasally (8), by in' 
halation of insulin spray (9, 10) by rectum, by vagina, 
and by absorption through the scrotal sac (i i) Inunc' 
tion also has been tried (12) By all of these methods 
insulin has had weak, doubtful, or frankly negative 
effects Consequently, in clinical practice the sub' 
cutaneous or intravenous route of administration has 
continued to be used to the exclusion of all other 
methods 

Two methods remained which appeared to show a 
little more promise, namely, that of sublingual ad' 
ministration and of implantation Preliminary experi* 
ments by Sacks (13) suggested that further studies of 
the sublingual method might be desirable Certain 
steroid hormones have been given in this way with 
good effects 

Parkes and Young (14) m experiments on rabbits 
found that the hypoglycemic action of amorphous 
insulin pellets was only slightly more prolonged than 
that of a similar amount of insulin solution adminiS' 
tcred subcutaneously Crystalhne insulin pellets had 
a similar duration of action despite the fact that the 
tissue capsule around the pellet contained appreciable 
amounts of insulin 

Using dcpancreatized dogs, Mark et al (15) found 
that pellets of crystalline zinc insulin with protamine 
were effective for as long as 100 hours. On cxamina- 
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tion 4 hours after implantation, the pellets were 
swollen; there was edema at the site of implantation 

Cutting et al (16) reported briefly on the effective 
use of pellets of cholesterol and insulin m depancrea' 
tized dogs They observed a slow release of insulin 
during periods of as long as 13 days The irregularities 
of absorption were too great to justify the trial of 
such pellets in the clinical treatment of diabetes 

This paper is a summary of experiments performed 
to determine the effectiveness of the sublingual ad" 
ministration of insulin, of the implantation of pellets 
made of insulin and cholesterol mixtures, and of the 
implantation of silver cylinders packed with crystal' 
line insulin and open at the ends 

Sub/mgudI Admmistrution 

Methods Experiments were made on 3 normal 
adult human subjects, one diabetic human being, and 
two normal adult dogs, to determine the effectiveness 
of this method of giving insuhn Blood sugars were 
determined by the Somogyi modification (17) of the 
micro Shafer'Hartman method 

The diabetic patient was carefully regulated with 
insubn and was fed a constant diet which was 
weighed to the fraction of a gram on balance scales 
Food values were calculated Previous blood sugar 
levels m this individual had been 148 mg per cent 2 y 
hours post cibum, 133 mg per cent 4 hours post ab' 
urn, and 187 mg per cent, fasting He was given 
food supplying constant quantities of available glu' 
cose at each correspondmg daily feeding at 8 and 10 
A M , at 12 noon, and at 2 P M He received no in' 
sulmon 2 days, sublingual amorphous insuhn solution 
on one day, and 2 o mg and 4 o mg of crystalhne 
insulin (sublingual) on 2 days On the day preceding 
the last sublingual dose of insulin he received 11 u 
(o 5 mg) of crystalhne insulin subcutaneously Blood 
sugars were taken at 8, 9: ly, and 10 A M , 12 noon, 
and 3PM daily Insuhn was held against the sub' 
lingual area in an especially designed glass spoon The 
spoon was held firmly against the tongue so as to pre' 
vent the mixing of more sahva than was sufficient for 
solution of the insuhn An area of 2 y sq cm was ex' 
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Table i. Sublingual insulin administration to diabetic 

PATIENT 

Blood glucose, mg. per loo cc. 


Tune 

| 4 / 37 / 42 [ 4 /a 8/43 

14/29/42^4/30/43] 5/1/42 

t 1 

8:00 A.M. 

103 

100 

96 

96 

96 

96 



* 


\ 

*** 


9:15- A.M. 




ns 

loy 

124 

lOtOO a.m. 


124 

i 120 


72 

112 

12:00 N. 

96 

100 

96 

92 

83 

92 

3:00 P.M. 

100 

96 

96 

96 

92 



* u of amorphous insulin, sublingual 
** 3 mg. of insulin crystals, sublingual 
*** ti u of crystalline insulin solution, subcutaneous 
*** 4 mg. of insulin crystals, sublingual 



Fig. 1. 


posed to the insulin for a period of lo to 15 minutes. 

In the case of the normal human subjects, blood 
sugars were determined at hourly intervals during a 
4'hour period when the subject was in the post' 




tissue capsule 
surrounding pellet 


30 daus after 

implantation 



pellet before 
implantation 


absorptive state. In the dogs the blood sugars were 
determined onc'half, i, 2, and 3 hours after the ad' 
ministration of insulin. In two experiments on the 
dogs a solution of ao per cent saponin was held 
against the sublingual area for 5 minutes immediately 
preceding the insulin application (i.a mg. in i cc. 
water). In two experiments the insulin and saponin 
were applied simultaneously. 

Results. Table i summanVs the results on the dia- 


betic patient who showed a mild, though distinct, re- 
sponse to the subcutaneous insulin and no response to 
the doses given under the tongue. The normal human 
subjects and the normal dogs also showed no appreci- 
able response to sublingual insulin. In the dog there 
was an unusually copious salivary secretion, particu- 
larly in the experiments using saponin. The use of 
saponin had no significant effect. 

Implantation of InsulimCholesterol Pellets mid 
Silver Cylinders Packed with Crystalline 
Insulin and Open at the Ends 
The effective use of pellet implants of different hor- 
mone preparations suggested an investigation of this 
mode of administering insuh'n. 

Methods. Normal adult dogs maintained on a con- 
stant diet were used. They were fed at 3 P.M. daily 



Fig. j. 


All excitement was carefully avoided. Blood was 
drawn from the saphenous vein when the dog was m 
the postabsorptive state. Normal blood sugars were 
determined at 2'hour intervals during the day, and at 
the same times following the subcutaneous injection 
of amorphous insulin. Doses of 4, 6, 8, and 12 u were 
given on different days to determine the response to 
varying amounts of the hormone. Protamine-zinc in- 
sulin also was tested. . ^ 

After these preliminary tests, pellets composed 0 
a mixture of 20 per cent insulin and 80 per cent cho- 
lesterol were implanted. The pellets weighed about 
325 mg., had a surface area of 2.5 sq. cm., and vver^. 
made by tightly packing a mold and hammering t e 
material with 6 or more blows. The fact that t l 
weight range of the pellets was small indicated a con 
stant degree of packing. Silver cylinders (2 mm. in m^ 
side diameter X 100 mm., open at the ends) wcri. 
firmly packed with about 30 mg. of crystalline 
In studies with crystalline albumen it had been 
termined that approximately i mg. of protein is n 
leased in 24 hours from tubes of this diameter, i- 
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pellets and cylinders were sterilised by heating at 
100® G for one hour on 3 successive days, and were 
implanted subcutaneously using local anesthesia 
Results The implantation of the insulin cholesterol 
pellets was followed by a marked decrease in blood 
glucose The effect diminished steadily over a period 
of approximately j weeks and may have been com' 
pletely absent thereafter The fact that average blood- 
sugar levels for some time following were lower than 
the control levels suggested a more prolonged mild ac 
tion "Figure i summarizes the results on one dog and 
IS typical of those on the other animals similarly 
treated The fact that the dog responded similarly fol- 
lowing the second pellet implantation showed that 
there was no decrease m sensitivity to insulin After 
several weeks the pellets were removed and were 
found to be surrounded by a capsule of firm tissue 
which on histologic examination showed a mass of 
granulation and young fibrous tissue typical of that 
forming around a nonimtatmg foreign body The 
pellet inside the tissue capsule was moist, had become 
‘mushy,' and evidently was held m shape by the tis 
sue surrounding it (fig i) The material, however, 
had marked insulin potency 

In one case in which there was no visible fragment 
ing of the pellet, the dog was dead the morning fol 
lowing implantation, apparently of insulin shock The 
pellet was examined and appeared to be entirely firm 
and whole 

Following the subcutaneous implantation of the 
silver cylinders filled with insulin into the dogs, the 
blood sugar levels fell approximately to those oh 
served following the injection of 10 to 30 u of pro 
taraine insulin Figure 3 summarizes the results on 
dog M and is typical of the results obtained on the 5 
dogs similarly treated In one case the release of in 
suhn was observed for only 2 days after implantation 
When the cylinder was removed, the ends were 
found to be completely plugged with firm fibrin Uke 
clots After 3 to 4 weeks the cylinders were removed 
and were found to contain appreciable amounts of 
potent insulin On histologic examination the tissue 
surrounding the cylinders presented a picture similar 
to that which surrounded the insulin cholesterol pel 
let It seems likely that the relatively large size of the 
msulm molecule is intimately connected with its lack 
of transmission through the fibrous capsule 

SUMMARY 

I Experiments were made on 3 normal human be 
mgs, one diabetic human subject, and two normal 
adult dogs to determine the effectiveness of the sub- 
hnginl method of administration of insulin Any ef- 
fect of insulin administered in this way was so slight 
that this mode would appear entirely unsuitable for 
therapeutic use 


2 The implantation of pellets of insulin cholcs 
terol (20 per cent msulm, 80 per cent cholesterol) into 
4 normal adult dogs was followed by a marked drop in 
the blood sugar level The msulm release gradually 
decreased until no definite effect of the hormone, as 
judged by the blood glucose level, was observed after 
2 to 3 weeks 

3 A similar response was observed following the 
implantation of silver cylinders firmly picked with 
crystalline msulm and open at the ends 

4 In the case of both pellets and cylinders, the in- 
sulin effect was inconstant 

5 Examination of the tissue surrounding the peb 
lets and cylinders showed a mass of granulation and 
fibrous tissue typical of that which forms around a 
nonirntatmg foreign body. This tissue apparently 
halted the msulm absorption 

Wc NMsh to thank Dr F B Peck of Eli Lilly 6? Co Indian 
apolis, Ind , for the crystalline insulin used m these experiments 

Wc are endebted to Dr J Adelstem of the Strong Cobb and 
Co for the preparation of the insulin cholesterol pellets 
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A WIDESPREAD and, not infrequently, uncritical 
usage of the non-hormonal estrogen, diethyl- 
- stilbestrol, has followed its release into 
commerce by the Food and Drug Administration in 
the early Fall of 1941. Recently, diethylstilbestrol has 
been accepted by the Council on Pharmacy and 
Chemistry of the American Medical Association for 
inclusion in Ffew and ?fpnofficial Remedies.- 

The practical value of diethylstilbestrol is en- 
hanced by a), its low cost, b), the fact that it is active 
by mouth and c), its powerful estrogenic activity. 
These same factors can render it a harmful therapeu- 
tic agent if uncritically employed. 

Recently our group reported (i, 2) that moderately 
small daily doses of diethylstilbestrol, when adminis- 
tered orally during the first half of the menstrual cy- 
cle, depressed corpus luteum function. No undesira- 
ble remote effects followed the moderate dosages 
employed by us. However, potentially unfavorable 
results from large doses, or from prolonged therapy, 
were envisioned. Diethylstilbestrol bids fair to be of 
particular clinical value in the treatment of certain 
functional gynecic aberrations. One of these is exces- 
sive or prolonged functional uterine bleeding. 

Selection of the best manner of securing hemostasis 
this condition often seems to be a difficult task for 
any clinicians. The relative merits of progesterone, 
idrogenic and gonadotropic principles in this regard 
intinue to be discussed at great length, while rela- 
rely little consideration is given to the estrogens, 
he gonadotropins now available have no hemostatic 
operties. Progesterone, on the other hand, actually 
creases bleeding instead of bringing about its cessa- ’ 
an (3, 4). Androgenic principles possess hemostatic 

Received for publication June 28, 1942. 
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sity and from Ayerst, McKenna and Harrison, Ltd., Montreal, 
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properties but their use in woman is contraphysiolog- 
ic and may result in severe depression of ovarian 
function, virilization, or both. These disturbing se- 
quellae not only are undesirable, but they constitute 
needless traumatism inflicted by an unnecessary form 
of treatment. 

We believe that the choice of the proper hemostat- 
ic agent in exessive or prolonged functional uterine 
bleeding should not be left to one’s vagaries, but 
should be derived from the application of one of four 
simple rules. These rules have been developed for the 
purpose of individualizing treatment. Although ex- 
ceptions are required occasionally, the general rules 
are as follows, a). For a patient 36 or more years of 
age, having excessive, prolonged or too frequent uter- 
ine bleeding, a complete currettage to rule out carci- 
noma is obligatory, b). For a patient under 36 years of 
age with qualitatively normal ovarian function (pro- 
gestational endometrium obtained at biopsy), and yet 
experiencing excessive, prolonged or too frequent 
bleeding, we elect to make a complete curettage to 
identify a submucous fibroid, an endometrial polyp, 
irregular shedding of the endometrium, or malig- 
nancy, c). For any gynecologic patient having severe 
and alarming uterine hemorrhage and grave anemia, 
we make a thorough. curettage for gynecic diagnosis 
and for immediate hemostasis, d). For a patient under 
36 years of age who is experiencing prolonged or ex- 
cessive uterine bleeding, and yet who presents no 
urgent problem of hemostasis, hemostasis and regula- 
tion of flowing are obtained by estrogenic therapy. 

As early as 1931 one of us (5) reported the use 01 
hormonal estrogen (estrone) in controlling excessive 
uterine bleeding. Some six years later this therapeutic 
measure again was reported and recommended by one 
of us (3). The report of these latter studies was based 
upon several years of successful use of estrogens. SinC(- 
then, members of our group have reported repeatedly 
(6-9) upon the rationale of employing estrogens to 
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check excessive bleeding Not only can hemostasis be 
obtained in the majority of instances, but subse 
quently cyclic bleeding can be secured. We have 
shown also (4, 9) that estrogens and progesterone 
administered cyclically and intramuscularly following 
hemostasis with estrogens (or curettage) may result 
in the re establishment of normal ovarian-endometrial 
relationships This has been observed to occur in 30 
to 40 per cent of patients, our criteria for physiologic 
recovery being the continuation of cyclic bleeding 
from progestational endometrium and the subsequent 
intercurrence of pregnancies 

Recently our group described (10) the use of di- 
ethystilbestrol in the regulation of excessive and pro- 
longed uterine bleeding It was found to be as effec- 
tive as the hormonal estrogens in this regard At the 
present time studies are being made of the results of 
cyclically administered diethylstilbestrol and anhy- 
dro hydroxy-progesterone with regard to its effects 
on the cyclic recurrence of bleeding and ultimate re- 
covery of ovarian function We have reported previ- 
ously (ii) that a schedule of cyclically administered 
oral therapy embracing hormonal estrogens and an- 
hydro hydroxy-progesterone insured cyclic recur- 
rence of bleeding, but that the percentage of recovery 
of ovarian function (17%) was low Others (12), how- 
ever, have described more encouraging results from 
the cychc use of diethylstilbestrol and anhydro hy- 
droxy progesterone Recovery of ovarian function 
with this oral therapeutic formula may prove to be of 
greater magnitude than that reported by us 

During our various studies concerning the effects 
of diethylstilbestrol upon the menstrual cycle and the 
anovulatory ovarian cycle some observations have 
been made upon the hemostatic properties of this sub- 
stance The present communication deals with these 
findings 

METHODS 

Fifteen women who had prolonged or excessive 
uterine bleeding were treated with diethylstilbes 
troF for hemostasis Their ages ranged from 16 to 37 
years, and averaged 15 i years 

Diethylstilbestrol was administered orally in total 
daily amounts ranging from 2 to 6 mg for 6 days One 
patient received 12 mg during 1 day If bleeding was 
considerably checked, or hemostasis obtained withm 
6 days, the dosage was reduced to 4 mg daily for i 
week Then the daily dosage was reduced again to 2 
mg for I week providing withdrawal bleeding did 
not occur In general, the therapeutic schedule, ac- 
cordingly, covered a period of 3 weeks However, the 
duration of individual treatments varied in length 
from 10 to 24 days 


* The diethylstilbestrol (Estrobene) wis supplied by Ayerst, 
McKenna and Harrison, Ltd , Montreal, Quebec 


The continuation of therapy with diethylstilbes- 
trol following hemostasis was designed to maintain 
hemostasis and, thereby, to regulate the bleeding 
cycle Regardless of whether bleeding was due to es- 
trogen withdrawal, or whether it occurred at ap- 
proximately the expected time, estrogenic therapy, 
employing usually diethylstilbestrol, was begun on 
the 5th day of the next episode of bleeding and con- 
tinued for 10 days, as a rule in daily doses of i mg 
Hemostasis was obtained by curettage if the pa- 
tient could not tolerate diethylstilbestrol, or if it be- 
came apparent during the initial days of therapy that 
bleeding was not decreasing Subsequent to curettage 
the patients were placed on cyclically administered 
diethylstilbestrol or cyclically injected estrogen-pro 
gesterone regime m order to establish and maintain 
regular bleeding 

The patients m this investigation received no 
other treatment for hemostasis except diethylstil- 
bestrol 

Studies of the endomctria were made by means of 
biopsies These were obtained at the onset of episodes 
of bleeding In general, the endometrium was not 
sampled until the first bleeding following hemostasis 
Classification of the endometna was made by one of 
us(ECH) 

All patients had complete medical, gynecologic and 
endocrine surveys, including determinations of the 
basal metabolic rate and roentgenograms of the sella 
turcica Particular attention was given to hematologic 
values 

DATA 

There were lo white and 5 colored women in the 
group Nine were married, 3 of whom were colored 
Two patients were aged 36 and 37 years, respectively 
Each of them previously had had a curettage for diag- 
nostic purposes as well as for hemostasis 
Basal ynetaho^ic rates Values ranged from +11 to 
—18 per cent Only 2 were below —10 per cent 
These were —11 and -* 18 per cent 

Hemog’obm lei eh Readings were based on 146 
gm as 100 per cent Those reported just prior to ini 
tiation of therapy were distributed as follows 80 to 
89 per cent, 3 patients, 70 to 79 per cent, 5 patients, 
60 to 69 per cent, 4 patients, 50 to 59 per cent, 2 pa- 
tients, 40 to 49 per cent, i patient 

Duration of irregularities These ranged from 3 
months to t6 years The average was 5 16 years The 
duration of the episode of bleeding at the time di 
ethylstilbestrol was administered forhcmostasis varied 
from 10 days to approximately i year These were as 
follows less than i month, 8 patients, between i and 
2 months, 4 patients, between 2 and 3 months, 2 pa 
tients, approximately i year, i patient 

Therapy for hemostasis on previous occasions. Six of 
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the 15 patients had had some form of therapy for 
hemostasis in the past. Three of these had had curet- 
tages; I had received estradiol benzoate; 1 had re- 
ceived cychcally injected estrogens and progesterone; 

1 had had a curettage followed by cyclically adminis- 
tered oral estrogens and anhydro-hydroxy-progester- 
one. The duration of cyclic bleeding following these 
therapies ranged in length from i to 24 months. 

Hemostasis with diethyJstilbestrol. Hemostasis was 
secured in ii, or 73 per cent, of the 15 patients. 
Bleeding stopped within an average of 4.4 days after 
initiation of treatment. The days on which cessation 
of bleeding occurred following initiation of therapy 
were distributed as follows; second day, i patient; 
third day, 4 patients; fourth day, 2 patients; fifth 
day, a patients; sixth day, t patient; eleventh day, i 
patient. 

The daily dosages with which hemostasis was se- 
cured ranged from 2 to 6 mg. They were as follows: 

2 mg., 2 patients; 4 mg., 2 patients; 6 mg., 7 patients. 

Bleeding ceased within an average of 3.3 days after 
initiation of treatment with 6 mg., within 4.5 days 
with 4 mg., and within 7.5 days with 2 mg. dosage. 

Failure to secure hemostasis with diethylstilbestrol. 
This was encountered in the case of 4 patients. Each 
patient reacted somewhat differently to therapy. 

Patient i. In this instance the therapeutic schedule 
was as follows: diethylstilbestrol, 6 mg. daily for 6 
days; 4 mg. daily for the next 4 days followed by 2 
mg. daily for 10 days. Bleeding checked during treat- 
ment with 6 mg. daily, but continued throughout the 
schedule. Curettage was made on the day following 
cessation of treatment. The patient was then started 
on a schedule of diethylstilbestrol, 2 mg. daily for 20 
days. No bleeding occurred during this treatment. 

Patient 2. The therapeutic schedule in this case 
was the same as that of patient i. Bleeding checked 
during therapy with 6 mg. daily. It did not recur dur- 
ing therapy with 4 mg. daily. However, after 5 days 
of therapy with 2 mg. daily, bleeding reappeared, in- 
creased, and returned to its former character. The pa- 
tient was curetted and was transferred to a regime of 
cyclically injected estrogen and progesterone upon 
which regular bleeding of normal proportions was re- 
established. This patient previously had been bleed- 
ing freely or spotting for approximately i year. 

Patient 3. The patient entered our service with a 
hemoglobin of 50 per cent, having been bleeding ex- 
cessively for II days. She was hospitalized and 
started on diethylstilbestrol, 6 mg. daily. At the end 
of the second day of therapy, bleeding had not been 
checked and the hemoglobin had fallen to 30 per cent. 
Curettement was made and the patient, was started 
on a schedule of cyclically injected estrogen and pro- 
gesterone. 

Patient 4. This patient’s basal metaboh'c rate was 


— 18 per cent. She had been bleeding for 26 days. She 
was hospitahzed and given 4 mg. of diethylstilkstro! 
on the day of admission. The following day a total of 
12 mg. was administered. On the third day, the bleed- 
ing not having been checked and the hemoglobin be- 
coming lower, curettage for hemostasis was per- 
formed. 

Withdrawal bleeding. Five of the ii patients who 
stopped bleeding under therapy experienced with- 
drawal bleeding. The time between cessation of ther- 
apy and the onset of flowing ranged from i to 3 days, 
and averaged 1.4 days. 

DISCUSSION 

In reviewing reports on the clinical use of diethyl- 
stilbestrol, one is impressed by the large number of 
postmenopausal women having normally dormant 
endometrium in whom uterine bleeding was induced. 
Relatively few investigators have employed diethyl- 
stilbestrol in excessive for hemostasis or prolonged 
uterine bleeding of the younger age group. 

Palmer (13) usually obtained satisfactory results 
with a small dose (i mg.) of diethylstilbestrol in con- 
trolling uterine hemorrhage. However, he encoun- 
tered instances in which as much as 15 mg. daily was 
required for hemostasis. Wilson (14) found that i 
mg. daily caused no improvement in the bleeding of 2 
patients. Pratt (15) reported on the use of diethylstil- 
bestrol in 7 women who had excessive bleeding; i be- 
came worse under therapy; 2 were improved; 4 were 
satisfactorily controlled. Pratt observed in the case of 
a woman who had been bleeding for 24 days that oral 
administration of 5 mg. daily resulted in hemostasis 9 
days after initiation of treatment. One of us (16) 
made the following statement in an editorial on 
diethylstilbestrol in this Journal: ‘The hemostatic 
effect of diethylstilbestrol upon estrogenic (anovula- 
tory) uterine bleeding should permit a cheaper and 
more practical regulation of bleeding than was possi- 
ble with natural estrogens.’ 

Rather than enter upon a discussion of the mode or 
action of estrogens in producing hemostasis in func- 
tional bleeding, a subject adequately covered in re- 
ports by members of our group, it would seem perti- 
nent to draw upon observations made during this 
investigation for pointers which would be of prac- 
tical valvie-in the treatment of uterine hemorrhag^- 

with diethylstilbestroh ' ' , 

Diethylstilbestrol apparently acts upon the capi - 
lary bed of the endometrium to produce hemostasis, n 
this regard, the action of the non-hormonal estrogt.n 
compares favorably with the hormonal ones. ^ 
Relatively small daily doses (2 mg.) administcr<.^ 
orally can produce hemostasis, although the tirn^ 
quired to be effective is longer than when larger do---= 
are employed. We found that the daily dosage of 6 
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was 70 per cent efficient in producing hemostasis 
This percentage is not as high, perhaps, as wc have 
obtained with injected hormonal estrogens Our 
group has not employed diethylstilbestrol intramus' 
cularly Results from this mode of administration 
might prove equally as good as those following hor^ 
monal estrogens However, the low cost of therapy 
and the convenience of the treatment to both patient 
and physician warrant the continued oral use of 
diethylstilbestrol 

Doses larger than 6 mg daily were not employed 
except in the one instance in which 12 mg were 
given during i day We doubt seriously that larger 
doses would prove much more efficient, or that 
larger doses would have brought about hemostasis m 
the four reported failures We believe that hemostasis 
obtained in from 2 to 5 days in ambulatory patients 
with a total daily dose of 6 mg should prove satisfac 
tory to the patient and physician as well 

The patient, whether out patient or hospitalised, 
who is to receive diethylstilbestrol orally for hemo 
stasis should be supervised closely during therapy 
The physician should not prescribe this form of treat' 
ment to the out-patient without giving careful in- 
structions Changes in the character of flowingsbould 
be observed by the patient An increase in the 
amount of bleeding should be reported to the physi 
Clan Evidences of poor tolerance to diethylstillistrol 
need not be anticipated, necessarily, but may be ex 
pected Patients who respond to treatment should 
be watched following cessation of therapy in order 
that possible withdrawal bleeding may be dealt with 
promptly If this occurs, additional treatment cy 
clically administered should be given to re establish 
regular bleeding periods and, finally, if possible, recov 
ery of ovarian function 

The only patient who had a basal metabolic rate 
considerably below normal limit failed to respond to 
treatment with diethylstilbestrol This result may be 
significant since we have found that, in general, pa- 
tients with a low basal metabolic rate responded bet- 
ter to treatment after stabilization with thyroid sub 
stance 

No common denominator for fiiiliire was found for 
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those patients who failed to stop bleeding under ther- 
apy with diethylstilbestrol 

SUMMARY 

The oral administration of diethylstilbestrol, in 
daily doses ranging from 2 to 6 mg , to 1 5 women who 
had prolonged or excessive uterine bleeding, pro 
duced hemostasis m ii individuals in from 2 to 11 
days The average time required for hemostasis was 
4 4 days 

Of the dosages employed, that of 6 mg was found 
most effective Hemostasis occurred in from 2 to 5" 
days with this dosage, averaging 3 3 days Smaller 
duly dosages secured hemost«asis, but required a 
longer time 

I^sagcs of diethylstilbestrol larger than those em- 
ployed in this investigation, or intramuscular admin- 
istration, arc thought unnecessary in view of the 
satisfactory results obtained in this study 

The effects of the non hormonal estrogen, diethyl- 
stilbestrol, after oral administration, compare favora- 
bly With those obtained by the intramuscular admin- 
istration of hormonal estrogens in securing hemostasis 
in excessive or prolonged functional uterine hemor- 
rhage 
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" ^ STROGENic THERAPY for dysmenorrhea has been 

endorsed by many investigators The rationale 
for Its use, however, still is based on theory 
Some clinicians believe that menstrual pain is a mann 
festation of an estrogenic deficiency, others claim that 
an excess of progestin is the exciting cause. Estrogenic 
therapy is used generally by those who hold either of 
these views, either as complemental therapy or as a 
contraphysiologic approach designed to over-ride 
corpus luteum function. There is another group of 
workers who employ progesterone on the basis that 
the pain results from an excess of estrogen and pre- 
sumably from a deficit m progestin production. 

Systems of therapy based on these theories have 
been described as yielding varying degrees of relief 
but, as yet, no satisfactory explanations have been 
offered of the pharmacologic actions which produce 
desirable symptomatic responses The alleviation of 
symptoms is usually regarded as proof of the correct- 
ness of whichever theoretical basis was postulated. 

Since a recent study by members of our group (i) 
included an extensive review and summary of the 
literature on dysmenorrhea, these will not be re- 
peated. However, Boynton and Winther (2) have 
but lately stressed the importance of the psychogenic 
factor in the etiology of dysmenorrhea. Dysmenor- 
rheic patients were treated by them with compara- 
tively small oral doses of an estrogen (estriol glucuro- 
nide) during the last half of the cycle The results of 
this therapeutic schedule and the control placebo 
therapy were equivocal. 

Our group readily admits the magnitude of the 
psychic element in dysmenorrhea. In fact, we have 
hesitated to predicate the existence of a functional 
endocrinopathy in dysmenorrhea. This present com- 
munication offers, however, observations made dur- 
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ing a broader investigation of the effects of estrogenic 
therapy on ovarian and endometrial functions (3-5), 
which seem to rationalize the employment of cstro 
genic therapy in dysmenorrhea. 

METHODS 

For this study 18 women were investigated Their 
ages ranged from 16 to 30 years and averaged 23 9 
years. They complained of severe grades of dysmenor- 
rhea which began at menarche or shortly thereafter 

Each patient received thorough medical, gyneco 
logic and endocrine surveys including determinations 
of the basal metabolic rate and roentgenograms of the 
sella turcica. These surveys revealed no obvious 
causes for the dysmenorrhea 

Three hormonal estrogens (estradiol, estrone and 
estriol) and a non-hormonal estrogen (diethylstilbes- 
trol) were employed in treating these patients Estra- 
diol and estrone were administered intramuscularly, 
estriol and diethylstilbestrol were given orally. 

Estradiol was given during the first half of 7 cycles 
to 4 patients, i.e , from the 5th to the 14th days in- 
clusive; the dipropionate^ in total doses of ly mg was 
given during 5 cycles and the benzoate^ ester in total 
doses of 6 mg. was employed during 2 cycles 

Estrone* was administered to 8 patients during U 
cycles in total amounts ranging from o 67 to 4 67 mg 
(20,000 to 140,000 I u.). It was employed during ^)> 
the first half of ii cycles, b), during the last half 01 2 
cycles, i.e., from the lyth to 24th days inclusive, ana 
c), during both halves of 2 cycles, i.e , from the yth to 
24th days inclusive 

Estriol glucuronide^ was administered to 9 patients 

- Estradiol dipropionate (Di-ovocylin), supplied by 
Pharmaceutical Products, Inc , Summit, N. J , c..!. rw' 

^ Estradiol dipropionate (Progynon-B), supplied by Sene , 
Corp , Bloomfield, N. J „„ 

* Estrone (Theelin), supplied by Parke, Daws and CX) , 

troit, Mich. , , I , iivsiro' 

* ^tnol glucuronide (Emmenin), and diethylstilDO 

(Estrobene), supplied by Ayerst, McKenna and Harn^on, 
Montreal, Queb^. 
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during 20 cycles in total amounts ranging from 7,000 
to 48,600 oral units It was given during both halves 
of 17 cycles, in the first half of 1 cycle and during the 
last half of 2 cycles 

DiethyhulbestroP was given to 6 patients during 
17 cycles It was given uniformly in daily doses of i 
mg during the first half of the cycles. 

Endometrial biopsies were obtained from every 
patient prior to initiation of therapy and from a 
number of them during and after therapy Tlie endo- 
metrial tissue was obtained within the first 24 hours 
after the onset of bleeding Classification of the re- 
sponses was made by one of us (E G H ) 

The cycles were graded according to the severity 
of the dysmenorrhea descrihed by the patients These 
grades were 0, no pain, r +, slight pain, 2 mode- 
rate pain, 3 -f , severe pain, 4+ , very severe pain 

Data upon the relation of the onset of dysmenor- 
rhea to menarche, and upon the kind, seventy, and 
duration of the pain were analyzed. 

DATA 

Data on the initial onset of dysmenorrhea were se- 
cured from 17 of the 18 patients studied. Eleven, or 65 
per cent of these 17 related this to menarche, while 6, 
or 35 per cent, described its origin as occurring from i 
to 4 years after menarche The age for the menarche 
ranged from 1 1 to 17 years and averaged rjyears The 
age of the patients at the onset of the dysmenorrhea 
ranged from 1 1 to 17 years and averaged 14 years. 


The onset of pain occurred on the first day of bleed- 
ing m 13 patients, r day premenstrually in i patient, 
2 days premenstrually in 3 patients, and 7 days pre- 



BEFORE THERAPY DURING THERAPY AFTER THERAPY 

Fig 1. Percektace distributiov of various grades of dys’ 
menorrhea in the total numbers of cycles studied before, during 
and after estrogenic therapy 

menstrually in i patient. The onset of pain and of 
bleeding were concomitant in 8 patients 
The duration of discomfort ranged from 3 hours to 
10 days and averaged 3 7 days The mode was 4 days 


CONSECUTIVE 
CYCLES BEFORE fj, 



CONSECUTIVE \ 
CYCLES AFTER — i 
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Fic 3 Percentage distribution of various grades of dyatnenorchea arranged according to consecutive cycles of study 
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In most instances, the pain ended on the and or 3rd 
day of bleeding. 

The most severe pain occurred on the first day of 
bleeding in 16 patients. The pain was constant and 


quadrant pain in i; breast pain in 3; headaches in 3; 
fatigue in 3; generalised aching in i; edema, urticaria 
and diarrhea in i ; nausea and vomiting in i patient. 

A total of 189 cycles was studied, 68 before then 
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Fig. 3 . Relationships of various estrogenic therapies, with regard to dosages and the time of administration during the cycle, 
and the various grades of dysmenorrhea in consecutive cycles of study. Arrows connect consecutive cycles of treatment and the assc' 
ciated grade of dysmenorrhea of individual patients. Block graphs correlate quantitatively the number of patients who received therapy 
during the first half of the cycle with the number of consecutive cycles studied. 


without marked fluctuations in the remaining 2 pa- 
tients. Thirteen patients described the pain as being 
intermittent and cramping, while 5 of them described 
an aching pain. The pain was chiefly lower abdominal 
or suprapubic in location in 16 instances and was 
generalised throughout the abdomen in 2 instances. 

J Secondary locations of pain and additional men' 
strual molimina were distributed among the patients 
as follows; none in 5; low back pain in 7; right, lower 


apy, 59 during treatment and 62 following cessation of 
treatment. The incidence and relative severity of 
dysmenorrhea in the 189 cycles studied are presented 
in figure i. Figure 2 presents the incidence and rela- 
tive severity of episodes of dysmenorrhea arranged 
according to consecutive cycles studied. In figure 3 
the degree of relief obtained is correlated with the 
estrogenic therapy employed, with the schedule of its 
cychc administration and with the number of con- 


Table I. Relation of Dysmenorrhea to endometrial responses 
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1 Classification of endometrial responses: E, moderate estrogenic response; manreo or uyperestrogenic 
ate, irregular (patchy) progestational; M+, marked, irregular (patchy) progestational; P, normal progestational. 
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secutive cycles of therapy Table i gives the grada- 
tion of dysmenorrhea in relation to the endometrial 
findings as related to the various types of therapy AH 
biopsies taken before therapy were progestational in 
character 

No ill effects resulting from therapy were observed 
or reported by the patients 

DISCUSSION 

It IS evident from the data presented in figure i and 
2 that marked relief from dysmenorrhea often oc- 
curred during treatment This is apparent in a large 
proportion of the first treatment cycles These data 
indicate also that relief from symptoms persisted in a 
number of instances after discontinuation of treat- 
ment Following cessation of therapy, however, there 
was a general tendency for the dysmenorrhea to return 
to the pretreatment level of pain 

While there was relative freedom from pain in 13 
per cent of the cycles studied before therapy, there 
were marked grades of relief in 73 per cent of the 
cycles during therapy and in 52 per cent of the cycles 
following the cessation of therapy Of these, there 
was complete absence of pain in 2 per cent of the 
cycles before treatment, in 25 per cent during treat- 
ment and m 7 per cent of the cycles studied after 
treatment 

The dosages of the various estrogens employed and 
the manner of their administration were apparently 
definite factors in the alleviation of symptoms From 
the data in figure 3 it is apparent that therapy during 
the first half and during both halves of the cycle was 
effective in secunng relief from pain These data indi- 
cate, hut do not show conclusively, that results are 
more efficacious than when therapy is administered 
during the last half of the cycle alone Larger dosages 
proved more effective than smaller ones Estradiol 
dipropionateand diethylstilbestrol were given in the 
largest dosages and yielded prompt relief from pain in 
the greatest percentage of treatment cycles During 
treatment with estrone and with estnol glucuronide, 
which were used in the smallest dosages, there was 
definite evidence of a carry-over and summation of ef- 
fect in consecutive cycles of therapy 

Therapy in one patient was followed by alterations 
in the character, tune of onset and duration of dys 
menorrhea For 3 consecutive cycles, treatment with 
diethylstilbestrol was given this patient Symptomat- 
ic relief was noted in every cycle during treatment 
Pnor to therapy, pain characterized by lower ab- 
dominal cramps appeared 3 to 4 hours before flowing 
and was most severe with the onset of bleeding Fol- 
lowing cessation of therapy, pain described as a severe 
pelvic ache occurred only on the day prior to the onset 
of flowing In the case of another patient, who had re- 
ceived therapy with estrone during 2 cycles, with 


rehef from symptoms, the onset of dysmenorrhea was 
changed from i day prior to flowing to 3 or 4 days pre- 
menstrually There were no other alterations in 
symptoms This patient was studied through 6 con- 
secutive cycles following discontinuation of therapy 
Dysmenorrhea in these cycles was graded as i -f-, i 
2+,4+,and4-f, respectively. 

That therapy apparently was able to change the 
character and periodicity of dysmenorrhea is inter- 
esting and It seems to indicate a specific relationship 
A similar relationship is probable in the case of one 
patient who reported continued marked rehef follow- 
ing the cessation of therapy. During 8 consecutive 
post-treatment cycles the dysmenorrhea was graded 
as 2-1-, 3-1-, 1-I-, i-h, i-h, o, 1-+-, and i-f, respec- 
tively 

The data presented in table i show clearly that 
there is no constant relationship between the type of 
endometrium from which bleeding occurs, whether 
estrc^cnic or progestational, and the presence or ab 
scnce of dysmenorrhea These data indicate also that, 
when relief from dysmenorrhea during therapy was 
associated with the occurrence of bleeding from an 
estrogenic type of endometrium, estrogens had been 
administered in the larger dosage schedules 

This investigation, accordingly, raises the question 
as to how estrogens act to relieve dysmenorrhea The 
concept that relief is brought about by the over-riding 
of ovulation or corpus luteum function does not seem 
tenable An estrogenic endometrial response may be a 
matter of higher estrogenic dosage and its intercur- 
rence is not necessarily in itself a factor in the relief of 
pain 

In order to answer this question another question 
should be faced first What kind of pain characterizes 
dysmenorrhea’ Dysmenorrhea is, first of all, pain of 
the sympathetic type Leriche (6) set up the criteria 
for this type of pain in contradistinction to the pain 
of the cerebrospinal type The latter is fixed and local- 
ized and has precise anatomical limits, while the 
former is more diffuse, of a spreading character, of ir- 
regular distribution, readily effecting and affected by 
the mental state and emotions of the patient Leriche 
also showed that pain of either type has a sympathet 
ic component and that, if this be blocked out by 
surgery or local anesthesia, the pain will be relieved 
without demonstrable effect on any sensory mecha 
nism in the region where the pain has been 

This being so, and knowing that estrogens reheve 
dysmenorrhea, what autonomic effects do estrogens 
have’ Reynolds (7) has shown that estrogens have a 
parasympatheticomimetic action mediated by inhibi 
tion of acetylcholine esterase Here we have a mech- 
amsm whereby the sympathetic component of dys- 
menorrheic pain can be blocked out by antagonistic 
action of the parasympathetic From this we may say 
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that dysmenorrhea is a functional condition brought 
about by a relative deficiency of estrogen which re- 
sults in overactivity of the sympathetic nervous sys- 
tem characterized by the production of vasoconstric- 
tion and pam. 

We are at once faced with the objection that nu- 
merous reports in the literature indicate that proges- 
terone as well as testosterone relieves dysmenorrhea. 
Neither has any known autonomic action. This is true 
but It IS also a fact that both have definite vascular ef- 
fects and whether the vasoconstriction is overcome 
by antagonism of the sympathetic or by direct action 
to produce vasodilation, the end result is the same. 
Our group has shown (8) that progesterone will cause 
a fall in blood pressure by arteriolar dilation. Pro- 
gesterone, testosterone and also desoxycorticosterone 
gi en in relatively large doses will produce vascular 
changes through alterations in capillary permeability 
(9). It is common knowledge that the vasodynamic 
drugs exert a beneficial influence on dysmenorrhea. 
There is even some indication that nicotinic acid, 
given in doses which produce generalized flushing, 
will relieve dysmenorrhea. 

Progesterone and estrogens administered con- 
comitantly have a very powerful vascular action (9, 
10, ii). Gillman (9) has demonstrated that the 
amounts of estradiol and progesterone required to 
produce vascular changes in the uterus of the rabbit 
are inversely proportional, the greater the amount of 
estrogen used, the less the progesterone required, and 
vice versa. On the basis of this work, then, an impor- 
tant factor in the production of the vascular changes 
in the endometrium may be the ratio of estrogen to 
progesterone. 

SUMMARY 

Three hormonal estrogens, estradiol, estrone, and 
cstriol and a non-hormonal estrogen, diethylstilbes- 
trol, were employed in the treatment of functional 


dysmenorrhea of 18 women whose ages ranged from 
16 to 30 years. The total dosages of these substances 
per cycle of therapy ranged as follows; estradiol ben- 
zoate, 6 mg.; estradiol dipropionate, 15 mg.; estrone, 

0. 67. to 4.67 mg. ; estriol glucuronide, 7000 to 48,600 
oral units; diethylstilbestrol, lo.o mg. 

A total of 189 cycles was studied; 68 prior to ther- 
apy, 59 during treatment, and 62 after cessation of 
therapy. Estrogenic therapy was found to be effective 
when administered in adequate amounts during the 
first half or during both halves of cycles. During ther- 
apy there was complete absence of pain in 25 per cent 
and marked relief in 60 per cent of the cycles studied. 
After cessation of therapy, there was complete ab- 
sence of pain in 7 per cent and marked relief in 28 per 
cent of the cycles studied. 

No causal relationship was found between the ab- 
sence or presence of dysmenorrhea and the type of 
endometrium from which bleeding occurred. 

The concept that dysmenorrhea arises as a vascular 
pain and the mechanisms of pain production and relief 
were advanced and discussed. 
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T o DATE there have been two reports (i, 2) in 
the literature of the clinical use of ethinyl es 
tradiol benzoate as replacement therapy This 
brief report is to summarize our experiences over a 
period of twenty three months in the use of ethinyl 
estradiol^ for treatment of the menopause 

SUBJECTS 

There were 18 women, all of whom had typical 
menopausal complaints including hot flashes No 
patients were included in this study who did not eX' 
penence flashes because it was felt that the disap 
pearance of these would more clearly indicate sub 
jective improvement 

The average age was 48 years (range 36-^3 years) 
Two 24 hour urine specimens were collected and as 
sayed for estrogens and 17 ketosteroids If the results 
of the assays did not check, additional abquots were 
assayed until constant results were obtained The 
urines were hydrolyzed, and extracted by the method 
of Hershberg and Wolfe (3), fractionated by the 
method of Gallagher et al (4) Specimens were as 
sayed for estrogenic values by injections of an 
aqueous suspension in divided doses into 15 ovariec 
tomized mice Assays for 17 ketosteroids were made 
by the Friedgood Whidden (5) modification of the 
Zimmerman method using a Cenco spectrophoteh 
ectrometer 

METHOD OF ADMINISTRATION 

Both plain and enteric coated tablets were used 
No difference was noted in their effectiveness Be 
cause of toxic reactions occurring during the early 
days of experimental use of diethylstilbestrol, a very 
conservative method of treatment was outlined when 
ethinyl estradiol was first used After some expen 
ence it was found that one 15 mg tablet three times 
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a day for 3 days, twice a day for 2 days, and then one 
daily produced no toxic symptoms The full estro 
genic effect was delayed in some patients by this 
dosage Further, it was found that m many instances 
when initial doses of 30 to 45 mg daily were neces 
sary, the patient could ultimately take 15 mg every 
other day and in some instances every third day and 
keep the symptoms under control Careful records of 
the results of treatment extend over a period of from 
2 to 13 consecutive months 

To remove the psychological benefits of therapy 
phenobarbital, grains one half twice daily, were sub 
stituted for ethinyl estradiol In all instances when 
this was done, the symptoms returned 

Six cases are reported in detail because of the inter^ 
csting features encountered 

CASE REPORTS 

Cdie I, JS S ,age 56, married, para I, grav i Menarche 
be^n when the patient was 17 years old The menses 
arc regular, occurring every 28 days and are normal m 
duration and amount The flashes have increased in in 
tensity over the last 3 to 4 years and the patient has 10 to 
12 sweats per day There has been a definite loss of 
lib do 

Urine analysis showed 5 2 and 3 5 micrograms of 
estrone, respectively, in the two 24 hour specimens 
Values for the 17 ketosteroids were 10 2 and 7 5 mg , re 
spectivcly for the two 24 hour urine specimens 

Ethmyl estradiol was prescribed as follows 15 mg 
three times a day for 3 days, 15 mg twice a day for 2 
days and beginning on the 6th day, 15 rog daily Treat 
mentwas begun December i, 1940 On December 12 the 
jaticnt reported no improvement and the prescription was 
changed to 30 mg daily for 3 weeks At the end of this 
tune, January 2, 1941, the flashes were reduced in num 
her to 5 a day The prescription was contmued and on 
February ii, after 40 days of therapy, the patient re 
ported that she was less nervous and that flashes occurred 
but 3 to 4 times per 24 hours On February 28, after 8 
weeks of therapy with 30 mg daily the patient reported 
slight nausea during the day but that the flashes were 
reduced to 3 per 24 hours The dosage was reduced to 15 
mg daily on March 21, after 3 weeks of therapy with 
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this dosage the patient reported the flashes had incieased 
to as many as 5 to lo daily and that the nausea had con- 
tinued The nausea improved when the medication was 
omitted for a 2-week period when .15 mg was again 
prescribed. On June ig, 1941, the patient reported she 
was much improved and had gained 24 pounds in weight 
since September, 1940. On July 31, she complained of 
soreness of the vagina which disappeared when she 
omitted the medication for 10 days. She had previously 
occasionally experienced this irritation when not taking 
the ethmyl estradiol. The flashes increased in number 
when medication was omitted. On September ii, 1941, 
medication was omitted because of soreness of breasts 
until October 7 when she reported 4 to 6 flashes daily 
and that the soreness of the breasts had disappeared 
Ethinyl estradiol, .15 mg. daily was again presenbed. 
On Apnl 28, 1942 the dosage was reduced to .05 mg 
twice a day. At the last report. May 28, 1942, there were 
no symptoms of toxicity. In summary, the results in this 
patient were excellent. 

Case 2, M. E , age 47. This patient experienced diffi- 
culty in breathing, famtness and a sensation of constriction 
of the throat. The menses recurred regularly at 30-day 
intervals, lasting 4 to 5 days; flow normally was quite pro- 
fuse. The patient reported she was nervous at this time. 

In August, 1941, therapy with diethylstilbestrol was 
started. Severe nausea and ‘hives’ resulted so that therapy 
was discontinued. 

Urme analysis showed 3.8 and 2.8 micrograms of 
estrone in the two 24-hour specimens. Values for the 
17-ketosteroids were 8.2 and 10 o mg , respectively. 

On December 12,1941, the following schedule of dosage 
with ethinyl estradiol was initiated. For 3 days, .oy mg. 3 
times a day; for 2 days, .05 mg. twice a day, and .oy mg. 
daily thereafter. Four days later, December 16, the patient 
reported she felt better generally, but that she was ex- 
periencing shght nausea and eructations after taking the 
medicine for this penod of time. She stated she had always 
had a ‘weak stomach.’ The dosage was reduced to .oy mg 
per day. The ne.\t day she developed urticaria. The 
medication was stopped. 

The results in this case were poor. A total dose of .70 
mg. of ethmyl estradiol produced urticaria and nausea. 

Case 3, L K P., age ya In October, 1939, the patient 
received radium therapy for metrorrhagia. Six weeks later 
she expenenced hot flashes and increased nervousness 
Estrone m dosages progressmg from 2000 to yooo to 
ib,ooo R. u. every other day afforded some relief. In 
September, 1940, the patient was having 12 to ly hot 
flashes daily and was receiving 6000 r u. of estrone every 
other day. The physical findmgs were normal. 

Urme analysis showed 10.7 and 12.2 micrograms of 
estrone m the two 24-hour specimens. Values for the 
i7'ketosteroids were 7.y and 7.y mg. 

On the basis of the assay the patient was given testo- 
sterone propionate, 2y mg. every y days until she had 
received 6 doses. There was no change m the number of 
the flashes. Therapy with ethinyl estradiol, .ly mg. twice a 
day for 2y days was mstituted. Marked improvement re- 
sulted. Later the patient reported that .ly mg. every 
other day was suffiaent to control the symptoms. As of 


February, 1942, she reported continued improvement m 
general health and no flashes. 

The results in this case were excellent and there were 
no toxic symptoms 

Case 4,RW, age yo In May of 1940 the patient had 
received roentgen-ray therapy for uterine fibroids The 
last menses occurred in July, 1940, and since that time 
the patient had experienced hot flashes, excessive perspira- 
tion and an increased degree of nervousness and fatigue. 
Estrone m large dosages had failed to improve the general 
health or to control the hot flashes. The physical examina- 
tion revealed nothing of significance. 

Urme analysis showed 4.3 and 4 i micrograms of 
estrone, respectively, in the two 24-hour specimens The 
values for 17-ketosteroids were 6 o and 7 7 mg., respec- 
tively. 

On December 12, 1940, ethmyl estradiol, ly mg. three 
times a day was prescribed. After 4 weeks of this therapy 
there was no improvement. The use of other estrogenic 
substances orally and parenterally likewise failed to al- 
leviate the symptoms 

The results m this instance were poor. Apparently 
there were no toxic effects. 

Case y, H. W., age 30. For the past 2 years there has 
been an increase m nervousness, hot flashes, as many as i 
to 3 daily, and a loss of hbido. The physical examination 
failed to reveal any significant findmgs. 

Urme analysis showed 3 3 and 2 2 micrograms of 
estrone, respectively, in two 24-hour specimens The 
values for 17-kesteroids were y 7 and 6 2 mg , respectively 

On January 22, 1941, the patient was given ethinyl 
estradiol, .15 mg daily, until the present time. In Decem- 
ber, 1941, the patient reported the flashes had decreased, 
that she had gamed m weight and was less nervous No 
toxic symptoms have appeared. 

Case 6, M. V. V., age 73. Following cessation of 
menses 3 years previously, the patient experienced hot 
flashes and profuse perspiration. Since Deamber, 1941. 
she has had a marked depression. 

Urme analysis showed 10 7 and 12 2 micrograms of 
estrone m two 24-hour specimens. The values for the 
17-ketosteroids were 10 o and 8 2 mg. 

On April 10, 1942, therapy with ethinyl estradiol, 
.oy mg three times a day for 3 days followed by oy mg 
twice a day was instituted. The .oy mg twice a day has 
been contmued. The patient reports she has no hot flashes 
and that the mental symptoms have improved What 
might be considered as a toxic reaction occurred when the 
patient had taken .77 mg. of ethmyl estradiol. She ha 
become increasingly nervous and nauseated. The dosagi. 
was increased somewhat and the nausea was alleviate 

The results m this case are considered excellent. 

DISCUSSION 

Most of our patients have been treated over a 
period of months. One toxic reaction was note 
Case I had what might be classed as mild toxic 
symptoms which disappeared on cessation of therapy 
but did not recur when ethinyl estradiol was ^ 
sumed. Case 2 had an urticarial reaction when on > 
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25 mg of ethinyl estradiol was given in a 4 day 
period However, diethylstilbestrol had produced the 
same symptoms The results in case 3 demonstrate 
that ethinyl estradiol can effectively replace thechn 
therapy One failure of response to therapy was 
noted (case 4) The report of case 5 demonstrates the 
advisahihty of reduang the dosage as soon as possible 
with the hope that therapy may be discontinued 
The results m case 6 may demonstrate the possibihty 
of error in concluding that a toxic reaction has been 
encountered, since continuing the medication in m 
creased dosage alleviated the menopause symptoms 
and nausea disappeared 

During the period of time in which ethinyl estra 
diol has been used, no evidence of liver damage or 
blood dyscrasia has been observed From our expen 
ence it is possible to conclude that ethinyl estradiol 
IS an effective and safe drug to use in the treatment 
of menopausal symptoms if the patient’s tolerance 
for and requirement of the drug are cautiously as 
certained It should be noted that individual require 
ments are relatively small for maintaining the patient 
free of menopausal symptoms and that toxic reactions 
seldom occur. 


SUMMARY 

Results of treatment of 18 menopausal patients 
over a penod of 21 months are presented All patients 
were under treatment 2 months or more and one for 
13 months Only one patient exhibited what might 
be considered a toxic reaction to ethinyl estradiol, in 
that urticarial lesions occurred after taking a small 
amount of the drug This patient had had the same 
reaction to diethylstilbestrol One must carefully 
evaluate ‘toxic reactions’ before concluding that such 
reactions are not a functional manifestation of a neu- 
rotic type Finally, relatively small doses of ethinyl 
estradiol are effective in alleviating symptoms of the 
menopause and with its use uniformly good results 
have been obtained 
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Studies on Prostatic Cancer 

V. Excretion of 17-Ketosteroids, Estro- 
gens and Gonadotropins before and after 
Castration^ 
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Cornelius Vermeulen, M.D. 

From the Department of Surgery, the 
University of Chicago, Chicago, Illinois 


f '^OR THE PAST Several years we have been invest 
( tigating the subject of cancer of the prostate 
from the standpoint of its clinical, pathologic, 
enzymatic and hormonal aspects (i, 2, 3). Fully 
aware of the difficulties involved in the estimation of 
gonadal secretion by urinary sex hormone determina- 
tions, we undertook a study of urinary hormones in a 
series of patients with prostatic cancer, before and 
after castration, in the hope of clarifying secretion- 
excretion relations and to determine the following: 
a). Are there qualitative and quantitative alterations 
of urinary hormone excretion in the patient with 
prostatic cancer? b). What effect does castration have 
on these hormones and is this effect different from 
that found in the castrate without prostatic disease? 
c). Do extragonadal sources of these urinary hormones 
come into play following castration? d). Is there a re- 
lation between the excretory levels of the sex hor- 
mones and certain clinical phenomena observed in 
the castrate? 

A review of the literature reveals much work 
dealing with the urinary excretion of hormones in 
benign hypertrophy of the prostate including that of 
Moore et al. (4) and Dingemanse and Laquer (5). 
However, only a few deal with the hormonal excre- 
tion of the patient with prostatic cancer. Dinge- 
manse and Laquer (5) report three cases in which the 
urinary androgens and estrogens were studied, re- 
porting levels of 14, 7 and 17 international comb 
growth units per 24 hours for androgen excretion, 
and 10, 20 and 50 international units of estrogen per 
24 hours, respectively, in these three. Satterthwaite 
et al. in 1941 (6) reported a study of the urinary ex- 
cretion of total 17-ketosteroids over a period of 6 
months in 10 cases of prostatic cancer in which sur- 
gical castration was performed in the treatment of the 
disease. They reported an average close to 5 mg. per 
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24 hours, and a postcastrational decrease of from la 
to 60 per cent, presumably 6 months after castration. 
In their group of 10 patients, clinical improvement 
was correlated with the percentage decrease in the 
17-ketosteroids. 

With reference to the levels of urinary sex hor- 
mones in the castrate and the aging normal male, the 
authors wish to refer to the excellent works of Ken- 
yon et al. (7), McCullagh (8) and Callow, Callow 
and Emmens (9); specific reference will be made to 
these results later in this paper. 


METHODS 


Collection, preservation and storage of urine sam- 
ples. In most instances, 24-hour collections of urine 
were obtained during the entire period of hospitaliza- 
tion which included a 6-day period before operation 
followed by a 7 to 21 -day period after operation. Sub- 
sequent 24'hour collections were made at intervals 
varying from one week to one month subsequent to 
hospitalization. 

Each sample was collected in a bottle, kept in the 
icebox and, with few exceptions, was extracted 
within I to 2 days. No preservative was used in this 
study except in a few recent collections when 10 cc. 
of concentrated HCl was added to the collection bot- 
tle. Results indicate that the only advantage of the 
initial acidification is to permit extraction to be done 
at a later date. 


Hydrolysis, extraction, purification and separauon- 
A few of the initial experiments were done using tht- 
Koch method of hydrolysis, extraction and separation 
(15 min. hydrolysis) (10). Subsequently, however, th'- 
method of hydrolysis and extraction of Consolaiio 
and Talbot (ii) was adopted; the method 
tion described by Koch was retained. This meth 
of hydrolysis and extraction was adopted 
the ease and constancy of steam-hydrolysis and ~ 
rapidity with which small volumes can be cxtractc ^ 
Briefly, the preliminary hydrolysis is carried out m a 
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hydrolysis chamber employing steam at 95° C for a 
period of 20 minutes after acidification of 500 cc of 
fresh urine with 50 cc of concentrated HCl The 
temperature of hydrolysis can be uniformly reached in 
5 minutes from the icebox temperature No sample is 
allowed to boil Extraction is allowed to proceed for 
one hour m the Consolasio Talbott extractor which 
employs carbon tetrachloride circulating at a rate m 
excess of 3 liters per hour 

Following the extraction, the carbon tetrachloride 
IS evaporated to dryness over a water bath and the 
residue taken up in ether Separation into acid> neu 
tral and phenolic fractions is made in the usual man 
ner by shaking with saturated sodium bicarbonate, 
10 per cent sodium hydroxide and 2N sulphuric acid 
Decolonzation with carbon was tried in a few rc' 
covery experiments but abandoned because of loss of 
active material After this fractionation, the acid 
fraction is discarded The neutral fraction is then 
evaporated to dryness, dried with absolute alcohol 
and ether and quantitatively transferred with abso 
lute alcohol to volumetric flasks and later to storage 
bottles This fraction is stored m the cold for further 
separation into alpha and beta fractions and for colon 
metric assay The phenolic fraction, after acidification 
with sulphuric acid and extraction with ether, is 
dried with absolute alcohol and quantitatively trans 
ferred through volumetric flasks to storage bottles, 
later it is taken up in sesame oil for bioassay of es 
trogens 

Further separations of a number of neutral cx' 
tracts into ketonic and non kctonic fractions were 
made with Girard s reagent t according to the method 
of Talbot, Butler and MacLachlan (12) Many of the 
neutral fractions and some of these ketonic extracts 
were separated into alpha and beta 17 ketostcroids 
by treatment with digitonin (13) 

Colorimetric assay The 17 ketosteroids were dc' 
termined in the usual manner employing the Zimmer 
man reaction as modified by many (14, 15, 16) We 
adhered to the absolute alcohol technique and used 
the Evelyn colorimeter We agree with Friedgood 
and Berman (16) that a reliable check of the method 
is had if double the intensity of color is obtained by 
doubling the amount of urine extract used for the 
assay The above colorimetric procedure was also 
used to determine the alpha fraction and to obtain 
the p ketosteroids by difference from the total All 
results are expressed in terms of crystalline androster 
one per 24 hours 

Estrogen assay Aliquots of the phenolic fraction m 
alcohol, after quantitative transfer to suitable volumes 
of sesame oil, were assayed for their estrogen content 

Koch (17} These animals were injected twice daily 


for 3 successive days with o 05 cc of the sesame oil 
solution of hormone Six animals were used per sam' 
pie, and 18 hours after the final injection, were killed 
and the uteri weighed on a torsion balance At the 
time of each assay of a large number of specimens, de^ 
terminations of the uterine weight response were 
made on 5 control animals injected with sesame oil 
alone and 3 groups of 5 mice each injected with pure 
diethylstilbcstrol in sesame oil (0 005, 0 01 and o 02 
jug The above authors, determining the relative aC' 
tivity of a number of estrogenic substances, found 
that the relative activity of diethylstilbestrol was 250 
per cent when compared to estrone the activity of 
which was arbitrarily set at 100 per cent Calcula' 
tions were made expressing the estrogen output in 
terms of international units per day using their factor 
for relative activity and a value of o 10 ;/g of crystal' 
line estrone per one international unit 

Gonadotropin assay To determine the urinary 
gonadotropin levels in these patients, the method of 
extraction of McCullagh and Bowman (i^'O was used 
employing fractional alcoholic precipitation We are 
satisfied that the authors' conclusion, that this meth' 
od results in a quantitative, non toxic extract, is 
completely justified because rarely did an animal die 
as a result of toxic manifestations such as cutaneous 
ulceration These animals were injected twice daily 
with 0 5 cc of the aqueous solution of the hormone 
for 3 successive days, the same kind of mouse being 
used as for the estrogen determinations Six animals 
were used per extract, two mice received a i:i dilu' 
tion of the 24 hour extract, two 21:4 dilution and 
two a 1:16 dilution The mice were killed 18 hours 
after the last injection and the uteri weighed 

No standard gonadotropic powder was available 
for quantitative expression of the results of these de' 
terminations However, quantitative expression was 
made m terms of diethylstilbestrol equivalents 1 e 
parallel assays were made using diethylstilbestrol 
solutions as stimulators of uterine weight In addi' 
tion, an expression useful to us alone has been made 
using the percentage increase in uterine weight over 
that of unmjected controls 

B.BSULTS 

Range of normal values for 17 l^etosteroids The 
range of 17 ketosteroid excretion for 10 men between 
the ages of 20 and 40 was ii 6 to 17 5 mg per 24 
hours With an average of 14 3 mg per a4 hours Five 
women, ages 20 to 35, excreted from 5 6 to 15 5 mg 
per 24 hours with an average of 10 i mg per 24 hours 
These values are m close agreement with those of 
Albright et al (19) who reported 13 8 mg per 24 
hours for males and 9 o mg per 24 hours for females, 
which were higher than the values for hospital pi' 
ticnts given by Callow and associates (20) of 9 07 
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mg. per day for males and 6.75 mg. per day for fc' 
males. Our results indicate, as do those of others (21, 
22), that before puberty the values are low (i.i to 4.2 
mg. per 24 hours). The lowest value was obtained in 
a j-yeanold boy, the highest in a boy age 12 years. 

Having estabUshed normal values indicative of the 
reliability of the method, we studied two patients 
before and after operative procedures other than 
castration to determine the effect of an operative 
procedure per se. These two patients had hydrocelec^ 
tomies under spinal anesthesia. Case i showed no 


Table i. i7'Ketosteroid excretion in the urine of a patient 

BEFORE AND AFTER A HYDROCELECTOMY UNDER SPINAL ANESTHESIA 


Time Since 
Operation, 
days 

Urine Volume, 
cc., I day 

ly'Ketosteroid, 
j mg., I day 

1 

0 

670 

13-4 

1 

590 

12.9 

2 

750 

19.5 


460 

10.5 

4 

2670 ' 

24.0 

5 

1260 

11.6 

6 

1590 

13-7 

7 

810 

3-5 

8 

1700 

17.0 

^5 

1680 

14.9 


change in the excretion of 17'ketosteroids for a period 
of 20 days postopera tively. Patient 2, table i, showed 
no consistent change in 15 days. Of added interest 
is the fact that this patient had a temperature eleva^ 
tion of 101° F. on the third, fourth and fifth postop- 
erative days. Further data, however, are necessary to 
determine any specific effect of trauma, anesthesia or 
fever on the output of urinary ketosteroids. We are 
cognizant of the opposite findings of Albright and 


associates (19) and shall discuss later the effect of 
debility on urinary steroid output. 

Levels of urinary i 7 '\etosteroid excretion in pro- 
static cancer before and after castration. The excretion 
of the i7'ketosteroids in 10 patients with prostatic 
cancer has been studied over a period ranging from 49 
to 233 days, 140 individual urinary extractions having 
been made. In table 2 are shown the results. These 
values are for total 17'ketosteroids and do not include 
determinations to be shown for purified ketonic, and 
alpha and beta separations. These 10 patients are 
part of a series reported previously (i) upon whom 
multiple serum phosphatase determinations as well 
as roentgen-ray and other studies were made. All 
of these patients had roentgen-ray evidence of skeletal 
metastases at some period of their disease. The aven 
age value for the group for the 6'day period of ob- 
servation before castration was 7.62 mg. per 24 hours 
with a range of 3.6 to 1 1.7 mg. per 24 hours. 

After castration the level of total 17-ketosteroids 
fell in all cases. As indicated in table 2, the range of 
the lowest postoperative levels was from 0.4 to 7.4 
mg. per 24 hours with an average of 3.49 mg. per 24 
hours. This lowest level occurred from 2 to 14 days 
days postoperatively in 9 cases and at too days in one 
case. The average time of the appearance of the loW' 
est levels for the 10 patients was 15,8 days, but ex- 
cluding patient G.T.R., the average time was 6.5 
days. This fall was not sustained as reported by Sat- 
terthwaite et al. (6) but gradually rose in all but one 
patient (/.A.T.) to a level higher than before castra- 
tion, ranging from 7.3 to 24.4 mg. per 24 hours and 
averaging 11.4 mg. per 24 hours. A typical response to 
castration is graphically illustrated in figure i (Case 
3, table 2). 


Table 2. i7'Ketosteroid excretion in the urine of patients with prostatic cancer before and after castration 


r 

Case 

No. 

Subject 

Age 

1 

Preopera ' 
tive Aver- 
age of 17- 
Ketosteroid, 
mg. per day 

Lowest Post- 
Operative 
level of 17- 
Ketosteroid, 
mg. per day 

Time 
Since 
Castra- 
tion, i 
days j 

Highest 
Postopera- 
tive Level 
of 17- 

Ketosteroid, 
mg. per day 

Time 

Since 

Castra- 

tion, 

days 

Last Value 
of 17-Keto- 
steroid Ob- 
served, 
mg. per day 

Total No. 
of Post- 
Operative 
Days 
Observed 

Total No. 
of Urine 
Samples 
Extracted 

I 

G.N.A. 

53 

3-6 

0.4 

3 

15-9 

12 

9-4 

49 

8 


A.E.D. 

58 

5-7 

3-8 

14 

9.8 

233 

9.8 

233 

16 

3 

J.D.J. 

58 

7-3 

5-0 

10 

10.4 

187 

10.4 

187 

15 

4 

1 F.M. 

47 

1 10.8 

1 5-3 

3 

15.4 . 

27 

II. 1 

j 183 

8 

5 


80 

' 5.3 

2 . I 

2 

7-3 

86 

7-3 

86 

' 20 

6 

G.T.R. 

56 

10.8 

7-4 

100 

19-3 

4 

14.0 

128 

15 

7 

j.r. 

67 

II. 7 

3-1 

13 

12-3 

67 

12.3 

67 

15 

8 

JJ-T 

70 

4.2 

1 2.0 

3 

10.2 

115 

7.8 

183 


9 

W.W. 

67 

7.0 

1.6 

3 

31-4 

175 

24.4 

200 


TO 

J.A.r. 

71 

9.8 

1 4.2 

7 

1 7-5 

106 

7-5 

106 


Average 

63 

7.62 j 

I 3-49 

iy.8 

(6.5)' 

1 13-95 

101-2 

II. 4 

142.2 

14 


1 Average time since castration excluding G.T.R. 
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In additron to these 10 patients followed before 
and after castration, we wish to report the values for 
10 patients who were castrated for prostatic cancer, 
but on whom no preoperative values were obtained 
Table 3 shows a range of i 8 to 16 24 mg per 24 
hours with an average of 66 mg per 04 hours for 


of the total with an average close to 10 per cent Five 
patients showed a considerable fall in this fraction 
after castration, one a rise and one almost no change 
Of the 5 showing a decrease, 4 were observed suf- 
ficiently long after castration for the postcastrational 
rise in total ketosteroids to become manifest In the 



periods ranging from 7 to aj months after castration 
Colonmetnc values for \etomc and noti-ljetonic /rac- 
ttons of the total 17 ketosteroids Separations into 
ketonic and non ketonic fractions with Girard's re- 
agent t were made on 40 crude samples having a 
17 letosteroid value of 3 7 to 14 o mg per 24 hours 
At these levels, the range of the ketonic fraction was 
89 to 96 per cent of the total (average 94 per cent) 
Unfortunately, no separations were made of such ex- 
treme values as o 4 and 3 1 4 mg per 24 hours 

Levels of alpha and beta ketosteroids before and after 
castratiOTi Thirty neutral extracts were separated 
into alpha and beta fractions Table 4 lists 21 of the 
30 values The remaining separations were on the 
urine of castrates upon whom no preoperative studies 
were made In these 7 patients, 0 ketostcroid excre 
tion before operation ranged from i to 19 per cent 


Table 3 17 Ketosteroid excretion in the urine or patients 

WITH PROSTATIC CANCER AFTER CASTRATION 



Subject 

Age, 

Time Since | 

17 KetO' 

No 

Uastration 

steroid 

1. 


1 months \ 

mg 'per day 

II 

a; 

1 75 ! 

i ^3 


11 

EFK 

1 64 

21 


n 

MM 

56 

' 14 1 


M 

AT 

7' 1 

7 ' 


15 

CB 

61 

12 

16 24 

16 

i 

7* 

10 

17 

18 

PR 

GB 1 

i 

74 1 

14 

9 

9 15 

2 8 


GF 1 

55 1 

7 

I 8 

20 

EB 

73 

15 

6 9 

Ascrage 


65 

13 

6 6 


group without preoperative values, the level of the 
beta fraction never exceeded 8 per cent of the total 
Urinary estrogen ieiels before and after castration 
Multiple determinations of urinary estrogens were 
made on 6 of the lO patients described above, both 
before and after castration (table 5) Before castration 


Table 4 Urinary beta-ketosttroid before and after 

CASTRATION 


Case 

No 

Subject 

Ape. 

yr 

Time Since 
CasfratiDn. 
daye 

17 Keto 
steroid, 
mg per day 

Percent' 

age, 

beta 

2 

AED 

58 

0 

6 44 

! 11 




13 

7 26 

5 



1 

i °5 

7 92 

y 

3 

JDJ 

18 

42 

7 93 1 

29 




70 

8 84 ! 

4 




85 

10 2 

2 

5 

jHn. 

80 

0 

3 65 

11 


1 


5 

2 94 

II 




17 

4 58 

3 

6 

GTR i 

56 i 

0 1 

10 ^ 1 

9 




7 

^3 7 

8 




22 

12 33 

0 




44 

1} 8 

I 

8 

Jjr 

70 

0 

5 33 

10 




6 

4 5 

I 




26 

6 47 

2 5 

9 

ww 

67 

0 

6 38 

1 




15 

7 4 

5 

10 

/AT 

71 

0 

8 

1 




14 

6 4 





21 

5 15 

1 ^ 
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the average excretion for the group was between 12 
and 13 i.u. per 24 hours with a range of i to 24 i.u. 
per 24 hours. The last 4 patients illustrated show con' 
siderable lowering of the urinary estrogens at the end 
of the period of observation. Difficult to reconcile 
with these consistently low values are 3 single post' 
operative determinations on 3 patients upon whom no 
preoperative study of estrogen excretion was made. 
(Case 2, 9 and 10, table 2) Case 2, A.E.D., excreted 
187 I.u. per 24 hours 2 months after castration. Case 
9, W.W., excreted no i.u. per 24 hours 2 months 
after operation. Case 10, J.A.T., two weeks after 


Table 5 Urinary estrogens before and after castration 


j 

Case 

No 

i 

Subject 

Age, 

yr- 

Time Since 
Castration, 
days 

Estrogen, 

I u 

per day 

I 

G.NA 

53 

0 

I 7 




26 

15 5 

4 

FM. 

47 

0 

7 5 




27 

16 2 




41 

8 75 

5 

JHS.. 

80 

0 

23 75 




5 

^ 75 




14 

2 5 




17 

I 62 




58 

2 I 




114 

6 0 

6 

GTR. 

56 

0 

18 7 

i 



16 

0 




43 

9 0 




128 

5 8 

7 

;.T. 

67 

0 

8 5 




5 

3 25 




8 

I 75 




31 

3 75 




72 

5 5 

8 

J/T. 

70 

0 

12. 5r 




3 

3 25 




19 

8 0 




26 

4 2 




46 

15 0 




1 

II 5 


i i 


135 

2 6 


operation, excreted 78 i.u. per 24 hours. These three 
levels, all postoperative, were the only ones in the 
carcinoma group which exceeded 24 i.u. per 24 hours 
either before or after castration. Using the same 
m.ethod of extraction and assay, we found the range 
in normal females, ages 20 to 35 years, to be 90 to 
150 I.u. per 24 hours. 

Urinary gonadotropins before and after castration 
Gonadotropic hormone was present m the urine of 
all men with carcinoma of the prostate. Three pa' 
tients (Case i, 5 and 7, table 2) were followed for 
3, 4 and 5 months after castration. Preoperatively, 

quantities of gonadotropic 


hormone sufficient to produce from a 125 to 200 per 
cent increase in uterine weight when compared with 
the uninjected controls. Measured in diethylstilbcs- 
trol equivalents per day, this ranged from 0.55 to 
0.65 Mg- per 24 hours. After castration, at the end of 
the penod of observation, all showed an increase m 
gonadotropic excretion. Although moderate, this in- 
crease ranged from 5 to 80 per cent, i.e. a 5 to 80 per 
cent increase in uterine weight above the increase 
observed preoperatively. The most striking rise was 
observed in a patient, age 63, with prostatic cancer 
who died of a pulmonary embolism 14 days after 
castration. Three days after castration, this man was 
excreting sufficient gonadotropic material in the urine 
to cause a 500 per cent increase in mouse uterine 
weight over the controls Before operation, the value 
in this patient was 160 per cent. 

DISCUSSION 

Our findings with reference to the quantity of 17- 
ketosteroid excreted by patients with prostatic cancer 
before castration indicate a), that the excretion of 
these substances is usually lower than in the normal 
male 20 to 40 years of age; b), that these patients ex- 
crete about the same amount of 17'ketosteroid as do 
normal males, age 60 to 70 years; c), that the values 
for these patients agree nicely with the value for 
castrates given by Callow et al. (20). These workers 
studied a series of 10 males, ages 19 to 46 years, who 
had been castrated i to 22 years before and found a 
i7'ketosteroid excretion ranging from 3.1 to 10 9 mg 
per day with an average of 7.8 mg. per day. Our pre- 
castrational average, as indicated in table 2, was 7.62 
mg. per day. 

Although the initial levels in our patients are low, 
there is a further decrease in excretion of these ste- 
roids after castration. Two factors may be responsible 
for this decrease a), removal of the testes may lead 
to a further reduction in urinary activity, b), opera- 
tive trauma and anesthesia may be responsible for the 
lowering. 

However, shortly after this initial fall in urinary 
steroids, a gradual, steady rise occurs to a level 50 
per cent above the precastrational value. How long 
this secondary rise continues has not been deter- 
mined. It would appear from the results on the 10 
patients without preoperative values (table 3) that in 
7 to 23 months the precastrational level is again ap 
proached, indicating a secondary fall in 17-ketostc- 
roids Further determination on the group on whom 
multiple determinations were made may fill m 

The explanation of the postcastrational rise m 1 / 
ketosteroids is difficult. Two factors may be ^ 
sponsible - a), a deficiency in gonadal secretion may ■- 
compensated for by increased activity of the adrem -i 
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b), an improvement in the patient’s general condition 
may lead to an increase in steroid production and ex 
cretion This second factor would be accomplished 
by some organ such as the adrenal which ordinarily 
contributes a large part of the urinary steroids Evi 
dence to support the first factor, i e reciprocal rela 
tions of the adrenal cortex and testes, has been ad 
vanced by a number of workers including Hamblen 
et al (23) and Callow et al (20) Hamblen and asso 
c ates, studying the 17 ketosteroids in the unne of 
women past the climacteric, concluded that an in 
creased production of androgens by the adrenal 
compensates for regressive changes in the aging 
sexual system, or, in his words ‘that the adrenal be 
comes the gonads of the aged ’ Callow et al (20) 
thought that dehydroisoandrosterone might be iden 
tified as the characteristic excretory product of the 
adrenal cortex If this were true, it would be possible 
to determine such a reciprocal relation of adrenal 
cortex and testes They report one case in which the 
urine of a eunuch was found to contain an increased 
proportion of dehydroisoandrosterone over that in 
normal males It will be noted that m our series, fol 
lowing castration, there was a consistent decrease in 
the beta fraction not an increase, indicating that the 
secondary compensatory' rise in 17 ketosteroids can 
not be explained on the basis of dehydroisoandroste 
tone and would indicate further that it is improbable 
that dehydroisoandrosterone is the characteristic ex 
cretory product of the adrenal cortex 

With reference to the quahtative nature of keto 
steroid excretion in prostatic cancer, we can only 
state that the beta fraction is about 10 per cent of the 
total, a figure which agrees nicely with that given by 
Talbot and Butler for the adult male (12) These in 
vestigators found that the average daily excretion 
of aketosteroid paralleled the total output while 
values for the beta fraction were found to range from 
8 to i; per cent of the total This, they indicated, was 
m close agreement with the value of 10 per cent beta 
found by Butenandt by actual chemical isolation 

Estrogen levels in the aging individual with pro 
static cancer are low and there is a further decrease 
after castration, at least in the individuals on whom 
multiple preoperative and postoperative values were 
obtained The high, single postcastrationa! values 
given are hard to evaluate unless here, as may be the 
case with the 17 ketosteroids, the adrenals com 
pensate by increased activity when the testes are 
removed 

Urinary gonadotropins are low in these patients 
before castration However, there is a moderate rise 
in gonadotropins after castration This moderate m 
crease would indicate that the testes are producing 
smaller amounts of androgen than in the younger 
male Consequently, removal of the testes would lead 


to less pituitary activity than if the androgen titer 
were high 

Three speafic clinical observations are relevant in 
relation to the urinary hormonal status of these pa 
tients after castration a), ‘hot flashes with or with 
out sweating occurred in 8 of the 10 patients whose 
urinary hormonal excretion was extensively studied, 
b), estimation of the size of the prostate by digital 
examination through the rectum revealed a decrease 
in the size of the gland in 9 of the 10 patients, c), 
every patient lost his libido and 8 in 10 expressed an 
inability to have a penile erection within two months 
after castration To date there has been no return of 
sexual powers These phenomena have always been 
associated with what has been termed ‘primary 
gonadal insufficiency ‘ Hamilton and Catchpole (24) 
have found this primary gonadal insufficiency to be 
associated with a decrease m gonadal secretions and 
an increase in the quantities of urinary gonadotropins 

It appears that primary gonadal insufficiency occurs 
after castration of the aging male with only moderate 
changes in urinary hormonal excretion It may be that 
in the aging castrate minor changes such as we have 
observed are of as much significance as greater changes 
in the younger castrate However, our results appear 
to substantiate the original conclusion of Bringel 
(25) that a demonstration of sex hormones in the 
urine can not be regarded as evidence of the functional 
capacity of the gonads 

SUMMARY AND CONCLUSIONS 

Unnary hormone levels are described for a senes 
of patients with prostatic cancer both before and 
after castration 

Before castration, the level of 17 ketosteroids in a 
series of 10 patients averaged 7 62 mg per 24 hours 
This level is well below that for normal males of a 
younger age, but very close to levels reported for 
normal, aging males and a series of 10 castrates re 
ported by Callow et al (20) ^ Ketosteroids represent 
approximately 10 per cent of the total 17 ketosteroid 
excreted 

Castration leads first to a fall in 17 ketosteroids 
followed by a rise The duration of this rise has not 
been determined but probably does not exceed one 
year Ketosteroids do not account for this increase, 
because after castration, this fraction falls to a low 
level 

Before castration estrogen excretion is low, aver 
aging 12 to 1 3 I u per 24 hours Castration leads to a 
decrease in estrogen excretion in 4 of the 6 patients 
studied However, single high postcastrational values 
have been observed 

Castration leads to a moderate rise in unnary 
gonadotropins a rise, however which is slight com 
pared to the values reported for younger castrates 
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It appears that signs and symptoms of so-called 
‘primary gonadal insufficiency’ occur with only mod- 
erate changes in the urinary excretion of the ketoste- 
roids, estrogens and gonadotropins. 

These observations tend to substantiate the origi- 
nal conclusion of Bringel (25) that a demonstration of 
the sex hormones in the urine cannot be regarded as 
evidence of the functional capacity of the gonads. 
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Simple Easy Bruisability; A 
Pseudo-Hemorrhagic Diathesis 
of Probable Endocrine Origin 

S P. Lucia, M.D. 

AND P. M. Aggeler, M.D. 

From the University of California, Med- 
Kfll School, San Francisco^ California 


W Hiu INVESTIGATING the blscdmg tendency 
in approximately five hundred subjects 
(1--9), we have encountered a number of pa^ 
tients who bruise easily following slight trauma, yet 
do not have spontaneous purpura. Easy bruising has 
been the only symptom in some patients, while others 
have suffered from various unrelated diseases. We 
have been impressed by the frequent occurrence in 
the group of certain constitutional factors which ap 
pear to bear some relationship to the etiology of this 
condition, which may be designated 'simple easy 
bruisability.' 

Easy bruising occurs predominantly in women It 
may be present from early childhood and is com' 
monly a lifelong affliction. The skin of patients prc' 
senting this complaint is usually fair, thin, and unduly 
sensitive to sunlight and chemical irritants The 
bruises occur most frequently m the arms and legs, 
m areas readily accessible to trauma and the lesions 
are seldom larger than 5 to 4 cm in diameter. The 
patients usually present at least one bruise and in 
severe cases may have as many as 20 or 30. When the 
condition becomes pronounced the ecchymoses ap 
pear after such slight trauma that it is difficult to 
distinguish them from those seen in patients af- 
fficted with spontaneous purpura. This is particu' 
larly true in the elderly patient. There are no other 
symptoms of hemorrhagic disorders, except infrC' 
quent attacks of epistaxis and, on occasion, gingival 
bleeding after brushing the teeth. There is no ten- 
dency to post operative hemorrhage from laparoto-ny 
wounds, but excessive bleeding may follow ton- 
sillectomy or the extraction of teeth. 

In patients suffering from simple easy bruisability, 
the basal metabolic rate is frequently low, but clinical 
evidence of overt thyroid insufficiency is seldom 
present Rather, there are symptoms of what might 
be termed ^dysthyroidism,’ 1 e irritability, mental 
anxiety, nervousness, fatigability, peripheral circu- 
latory disturbances, abnormal distribution of body 
fat, bone and joint pains and the unusual combination 

Rcc4»ii ed for puHicntion May 19, 1944. 


of physical sluggishness associated with mental by- 
per-irntability. Often the onset of easy bruising 
occurs following hysterectomy. There is a striking 
frequency of menorrhagia, and the tendency to bruise 
may be increased immediately preceding or during the 
menstrual period, and at the time of the menopause 
The state of nutrition of these patients is generally 
good. There are no evidences of specific vitamin de- 


Table i Normal values for hemostatic tests 


Test 

' Mean 

•xj 1 

Range' 

Bleeding time (I'y) m min- 
utes 

3 a 

I 4 

0 4 to 6 0 

Coagulation time (modified , 
Lw and White) in min 
utes ' 

8 8 

1 ^ 

i 4 to 14 2 

Platelet count (Rees and , 
Eckcr) per cu mm , 

422,000 

1 B?,cco 

248,000 to 

ExUacorpuscuIar volume of ' 
clot in percent (y, 6) | 

Prothrombin concentration 
(Quick) in per cent 
Capillary permeability 1 

(DalldorO, number of 
pctcchiac with 200 mm 
Hg vacuum pressure 

9 I 

i 

1 

7 5 

1 

1 595,000 

1 

-5 4 t 024 t 

1 

1 

j 

70 to TOO 

0 to IQ 


* The Statistical method was used :n setting up the limits of 
normality for the bleeding time, coagulation time, extracorpuscu- 
lar volume of the clot, and platelet count One hundred normal 
subjects vfccre studied The limits of significance of the data were 
set at two standard deviations, which includes approximately 
96 per cent of the observations The mean is taken at the point of 
reference AU measures which w ere calculated were at least three 
times their sampling errors The limits of normality for the pro- 
fhroTibm concentration and capillary permeability were arbi- 
rraT^lv e*»i- v>w -tv... l _ . 

observations 

ficienaes The renal and hepatic functions are usually 
normal, and arterial hypertension does not occur 
more frequently than in the general population. 

Wintrobe et al (15) found a history of easy bruis- 
ing m the families of some patients suffering from 
idiopathic thrombocytopenic purpura. Wc have 
elicited no family history of bemorrbagic disorders in 
patients suffering from simple easy bruisability. The 
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latter appears to be an inherited characteristic only 
in so far as it affects the members of the family who 
are of fair complexion, whose skins are of thin texture, 
and who tend to ^urn or freckle, rather than tan in 
the sunlight. 

Because of recent developments in the technique 
of investigation of the bleeding tendency, it seemed 
advisable to subject patients suffering from simple 
easy bruisability to more careful study than has 
heretofore been possible (i-ii). Normal values for the 
hemostatic tests employed are given in table i. The 


diseases of the Ever, in malignant hypertension and 
nephritis, in aplastic, myelophthisic and pernicious 
anemia, and in the course of some diseases affecting 
the skin, such as Gushing’s syndrome and the Ehlers- 
Danlos syndrome. In these diseases there is usually a 
constant abnormality in the results of the hemostatic 
tests in spite of the fact that the microscopic appear- 
ance of the skin is frequently normal. However, in 
Cushing’s syndrome, histologic examination of the 
skin (la) may show a loss of tissue in the deeper layers 
of the corium which allows the larger vessels to be 


Table 2. Results of hemostatic tests in aj persons suffering from simple easy bruisability 


Case 

Number 

Age 

Sex 

Duration 

Bleeding 
Time in 
Minutes 

Coagulation 
Time in 
Minutes 

Prothrombin 
Concentra- 
tion, % 

Extracorpus- 
cular Volume 
of Clot, % 

Platelet 
Count, 
per cu. mm. 

Capillary 
Permeability, 
No. of 
Petechiac 

I 

123 

F 

Six months 

9.0 

11. 0 

90 

10 

380,000 

0 

2. 

42 

M 

Three years 

3-5 

11.5 

95 

29 

310,000 

50 

3 

42 

F 

Since childhood 

6.5 

12.5 

85 

II 

660,000 

0 

4 

35 

F 

Since childhood 

3-0 

7-5 

100 

4 

520,000 

6 

5 

52 

F 

Since childhood 

3-0 

II. 0 

90 

9 

380,000 

I 

6 

50 

F 

Since childhood 

3-0 

9.0 

100 

2 

550,000 

I 

7 

34 

F 

Twenty years 

3-5 

7.0 

100 

5 

540,000 

I 

8 

28 

F 

Since childhood 

16.5 

II. 5 

90 

6 

510,000 

0 

9 

70 

F 

Since childhood 

4.0 

8.0 

70 

-6 

540,000 

6 

10 

35 

F 

Since childhood 

3-0 

II. 0 

85 

18 

310.000 

360.000 

5 

11 

18 

F 

Since childhood 

8.5 

9-5 

90 

20 

8 

12 

42 

F 

Since childhood 

3-5 

13-0 

90 

25 

310,000 

0 

13 

33 

F 

Five years 

2.0 

7-5 

100 

6 

550,000 

5 

14 

27 

F 

Since childhood 

5-5 

9.0 

100 

15 

410,000 

4 

15 

28 

F 

Since childhood 

3-0 

7.0 

100 

35 

330,000 

0 

16 

31 

F 

Six months 

7-5 

6.0 

95 

— 1 

410,000 

4 

17 

55 

F 

Since childhood 

4.0 

6.5 

100 

35 

400.000 

380.000 

18 

18 

53 

F 

Twenty-six years 

2.5 

6.0 

100 

-4 

30 

19 

60 

F 

Since childhood 

9.0 

8.5 

80 

38 

370,000 

6 

20 

30 

F 

Since childhood 

2.5 

9.0 

90 

10 

380,000 

I 

21 

63 

F 

Thirty-three yr. 

4.0 

7.0 

80 

14 

450,000 

0 

22 

40 

F 

Since childhood 

2.5 

9-5 

100 

10 

540,000 

0 

123 

42 

F 

Since childhood 

5.0 

8.5 

90 

0 

420,000 

0 


esults of the tests performed on patients suffering 
•om simple easy bruisability are given in table a. 
The most significant deviation from the normal was 
a slightly prolonged bleeding time which occurred in 
6 of the as patients. The capillary permeability was 
increased in si and the clot retraction was diminished 
in 4. The coagulation time, prothrombin concentra- 
tion and platelet counts were within normal limits. 
It is apparent that the factors responsible for this 
condition cannot be measured by the best available 
hemostatic tests. However, it seems probable that 
simple easy bruisability is caused by a combination 
of factors including undue thinness of the skin, ab- 
normal fragility of the smaller blood vessels and de- 
fective cushioning of the subcutaneous vascular bed. 

In addition to simple easy bruisabih'ty, ecchy- 
moses may occur after slight trauma in various 
hemorrhagic diatheses such as thrombocytopenic 
purpura and hemophilia, in obstructive jaundice and 


brought nearer to the surface. The capillaries may be 
increased in number and may show qualitative 
changes. Likewise, in the Ehlers-Danlos syndrome 
(13. i4)> which is characterised by hyper-elasticity 
of the skin, hyper-extensibility of the joints and in- 
creased friability of the skin and its blood vessels, 
there may be found a relative absence of the fibrous 
trabeculae which normally bind the cutis to the 
deeper structures. We have studied biopsy specimens 
of skin removed from patients suffering from simple 
easy bruisabih'ty and are unable to report any sig- 
nificant alterations. 

Easy bruising is Hkely to be considered of no sig- 
nificance when it occurs in persons who are 
wise in normal health. On the other hand, it may <- 
confused with true purpura of more serious progj 
nostic import when it is present in patients suffenfo 
from malignant hypertension or diseases of thesp et-n, 
liver, kidneys, or hematopoietic system. Furthermort., 
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the tendency to simple easy bruising may cause un' 
warranted hesitancy to perform necessary surgical 
procedures. In addition, the ease with which bruises 
are sustained may be of some medico legal impor' 
tance. 

Many remedies have been tried in the treatment 
of simple easy bruisability Small doses of desiccated 
thyroid substance have been of benefit in some cases 
One patient who had suffered from easy bruisability 
for 5 years recovered after the use of a estradiol 
Nicotinic acid, cevitamic acid and vitamin K have 
proved to be of no value The tendency to easy bruis' 
mg disappeared spontaneously in one patient in whom 
the condition had been present for 6 months 

SUMMARY 7 

Simple easy bruisability is found predominantly in 
women who are of fair complexion, have a thin tex^ 
tured skin, who present symptoms of endocrine dys^ 
function and frequently suffer from menstrual dis' 
orders It is not due to any defect in the coagulability 
of the blood or decrease in the number of platelets 
It is probably caused by a combination of factors, 
including undue thinness of the skin, abnormal fragih 
ity of the smaller blood vessels and defective cushion 
mg of the subcutaneous vascular bed Small doses of 
desiccated thyroid substance may be effective in the 
treatment of this condition 

The authors acknowledge with thanks the kind assistance of 
Mrs Lucile H Hamlin of the Department of Hygiene of the 
University of California, who was responsible for the statistical 
analysts of the data 
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HIS ANONYMOUS REPORT by a cunuchoid physi- 
cian is extraordinary. Since the data for many 
clinical experiments are obtained from pa- 


tients who have no scientific training, this report is 
especially valuable because the observer is a physi- 
cian trained in endocrinology. Although he does not 
wish to be identified, he deserves full credit. 

Synthetic androgens offer a new horizon in the 
treatment of the adult eunuchoidal syndrome. This 
is especially welcome to those patients who have 
received abundant pituitary preparations without 
discernible benefit. Many of the claims for the tes- 
tosterones may have seemed too enthusiastic. While 
a healthy skepticism is commendable, adherence to 
this attitude in the face of clinical evidence to the 
contrary may deprive the eunuchoidal patient of 
therapeutic benefits which will immeasurably add to 
his well being and happiness. 

Testosterone propionate has been administered by 
injection (i, a) and testosterone by subcutaneous 
implantation of pellets (3). More recently methyl 
testosterone, when given in sufficient amounts, has 
been found to be active orally (4, 5, 6). The thera- 
peutic benefits of the oral form, when used in proper 
dosage, are as great as by injection or pellet im- 
plantation. 

The majority of the reports on the use of testoster- 
one deal chiefly with the more obvious effects on the 
external genitalia, while scant attention is paid to 
the effect of therapy on the patient as an individual. 
It is for this reason that a report of a successfully 
treated patient, who is a physician with considerable 
endocrine training, may be justified. 


CASE REPORT 

This patient, 32 years old, 6 feet tall, weighed 178 
pounds. Aside from the endocrine features, the physical 

Received for publication June ii, 1942. 

Presented before the 26th Annual Meeting of the Association 
for the Study of Internal Secretions, Atlantic City, New Jersey, 
June, 1942. 

^ The liberal supplies of testosterone ointment (Oreton-F) and 
methyl testosterone (Oreton-M) used in this study were furnished 
by Dr W H. Stoner of the Schering Corporation, Bloomfield. 
N.J. 


examination was essentially negative. The general ap- 
pearance of the patient gave the impression he was at 
least 10 years younger than his true age of 32. The bodily 
configuration was typically eunuchoidal. The pelvis was 
broad and feminine. The length of the extremities, espe- 
cially the lower, was disproportionate to the trunk 
length. The musculature was poorly developed. The skin 
was smooth, pale, and devoid of hair except for the hair 
of the head and a few sparse pubic and axillary hairs. 

The external genitalia were infantile. The penis, ap- 
proximately 2.5 cm. in length, was nearly buried in the 
puberal fat. A small scrotum contained testes slightly 
larger than the common bean. They were relatively in- 
sensitive to pressure. No prostatic tissue could be pal- 
pated. 

Routine blood and urine studies were negative. The 
basal metabolic rate had averaged between —15 and -22 
per cent over a period of several years. Extraction of the 
urine for testicular hormone was consistently negative by 
a method that yielded an average of 20 bird units per liter 
in the normal male. Roentgenograms showed the major 
epiphyses ununited. 

The patient had been treated extensively with various 
gonadotropic pituitary and pituitary-like preparations 
during the preceding 1 5 years. At one period he had re- 
ceived as much as 500 r.u. of anterior pituitary-lilo 
gonadotropic substance per day for 27 days. He had never 
shown the slightest response to any therapy. 

In August, 1940, the patient was treated with 20 mg- 
of testosterone propionate in a cream base by inunction. 
The application usually was made before retiring. Succes- 
sive regions cn the trunk and extremities were utilireo 
to facilitate absorption. 

At the end of the first 48 hours the skin of the scrotum, 
nipples, and penis was noted to be hyperemic. By the 
fourth day penile erections occurred as frequently otic^- 
per hour. After treatment for one month the skin of the 
the nipples and of the external genitalia, especially mt- 
scrotum, had become darkly pigmented. The scrotal ^n 
had become redundant, thickened, and rugose. ^ 
penis had doubled in size, partly due to a constant sem' 
turgid state. The testes, apparently not affected by 
treatment, remained small. At the superior pole of ra' 
testis, a small, slightly tender mass was noted, po^i > 
indicating some development of the epididymis, 
about 30 days of treatment the patient j 

seminal emission. The fluid w-as colorless and watery, - 
did not coagulate. The volume wzs estimated at 0.25 
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July, 194s 

Microscopically the fluid was noted to be composed of 
mucus and to contain many polymorphonuclear IcuLo- 
cytes 

The few pubic hairs present grew rapidly and many 
new hair follicles developed The previous hate was brown, 
soft, silky, and straight The new hair was jet black, 
coarse, and curly The distribution of the new foibcles 
was feminine No effect was noted on the hair of the 
axilla, head or face 

Testosterone ointment produced a general feeling of 
well being, but sexual drive was lacking It occurred sub- 
sequently with the use of methyl testosterone There was 
no especial change in muscular energy or endurance Care* 
ful checks showed no variation in body weight 

During the entire period of treatment by inunction. 


regressed to approximately the state before the use of 
androgens The pigmentation, especially of the nipples 
and the scrotum, faded considerably Erections did not 
occur There was some diminution of the feeling of general 
well being 

Initial treatment with methyl testosterone was begun 
m November Dunng the first week the dosage was low 
m order to avoid possible deleterious effects, but none 
was noted No unusual effects were noted at a daily 
dose of below 20 mg When the dose was raised to 40 
mg there was a prompt occurrence of erections 

Dunng the month of November an average of 40 mg 
of methyl testosterone a day was taken orally This level 
seemed to produce effects similar to 20 mg of the testos' 
teronc ointment It was noted early that the erections 



Fig I August, 1940 Fig 2 February, 1941 Photographs approximately one half actual size 


there was neither the slightest suggestion of skin irnta* 
tion nor other contraindication to its continued use 
There may have been slight urinary frequency 

After about 10 days of treatment, when it was apparent 
that the therapy was very effective, a photograph of the 
external genitalia was made Except for a slightly increased 
growth of the pubic hair, the basic state before treatment 
was retained (fig i) It will be noted that the genitaba are 
infantile and correspond to those of a prcadolcsccnt boy 
of under 10 years of age 

During the next 6 weeks (September and October) 
treatment was sporadic Several days without treatment 
resulted in a prompt regression of the turgidity of the 
genitalia and fewer erections It was astonishing to Ob' 
serve how promptly the regressive changes appeared 
when therapy was discontinued 

Methyl testosterone therapy became available during 
the latter part of October In order that the effects of the 
oral preparation would not be confused with the previous 
therapy, treatment was omitted for a penod of about 2 
weeks During this penod the size of the externa! gemtaba 


were rather sharply conditioned by the size of the dose 
This correlation was less obvious later m the treatment 
Erections, an early sign, were nearly always noted within 
12 to 36 hours after the ingestion of the tablets The pa' 
tient had a number of seminal emissions during the latter 
part of the month Pubic hair and penile growth were 
rapidly increased At this period the voice was first 
noted to assume a slightly hoarse quality The patient 
became aware of a shght psychological change 

The external genitalia progressed as they had with in* 
unctions Increased pigmentation gradually darkened the 
skin, especially in the foce The patient had always ap' 
peared *pale,’ even when in a state of good health The 
pigmentation took place in the winter months when there 
was almost no sunshine It was noted by friends who were 
not aware of the treatment 

The sebaceous glands at the base of the nose became 
active, giving the nose an oily appearance This had 
never been noted before No change m the function of 
the sweat glands was observed 

In December, the average dose was raised to 60 mg 
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per day, whereupon considerable psychological change 
occurred. Libido wms more marked. The voice had a defi' 
nite huskiness and was slightly lower in pitch. A striking 
effect was the breaking of the pitch of the voice as in the 
adolescent boy. During this month the external genh 
tah’a increased in size but not as rapidly as was previously 
observed. The testes decreased slightly, were softer and 
less sensitive to pressure. This was not considered by the 
patient to contraindicate continuing treatment. He was 
delighted with the results of the treatment and felt better 
than he had in years. 

In January, 1941, the average daily dose was raised 
to 80 mg. During this month there was a sharp drop in 
response to the medication. Libido decreased abruptly; 
the penis became less turgid than usual; the number of 
erections diminished. The voice continued to be husky. 
This regression is not readily explained. The observations 
made during this period served to prove the patient’s reac' 
tion was not conditioned by his knowledge of the dose. 

No therapy was taken for 10 days early in February. 
When resumed, a daily dose of 50 mg. was taken. The 
response was reasonably prompt but did not reach a 
great height. Almost no treatment was taken in the month 
of March. It was felt that a rest might prove beneficial. 
An average of about 10 mg. a day was taken during this 
period. Regression was quite prompt. 

Treatment was resumed in April with an average daily 
dose of approximately 50 mg. By midsummer it was 
noted that the therapy was less effective. No treatment 
was taken for a month. When resumed the effect was 
slight. There had been relatively h'ttle increase in the 
size of the external genitalia, no marked change in hair 
growth, definitely diminished libido, and frequent semi' 
nal emissions. It seemed that while maintenance of the 
secondary sexual characteristics was achieved through 
treatment, there had been relatively small progress since 
mid-spring. Accordingly, as an experiment to determine 
the effect of increased dosage, 150 mg. (15 tablets) were 
iven at one time, in the evening before retiring. By the 
id of 12 hours the external genitah'a were turgid; it was 
oted that a full bladder produced priapism. At the end 
f 24 hours the penis was in a state of semi-erection con- 
antly. Tingling was noted in the nipple. A mammary 
•ee of approximately 3 cm. diameter could be palpated, 
’he nipples were prominent, as is often observed in the 
lolcscent boy-. Libido was quite marked. Forty-eight 
ours after the ingestion of the ly tablets these symptoms 
ad all disappeared except that the breast tissue con- 
nued to be tender for several days. At the end of 72 
hours the external genitah'a resumed their former appear- 
ance except for a sh'ght hyperemia. The patient has re- 
peated the dosage of 150 mg. several times with identical 
results. Toxic effects have never been noted. No gastro- 
intestinal intolerance has ever been observed. The only 
effect noted was a very slight increase in the frequency 
of urination. Nocturia was never reported by the patient. 

Psychological Aspects of the Treatment 

Much of the value of this report will be found in 
the effect of the treatment on the mental state and 


social activities of the patient. It is quite remarkable 
that a few tablets, taken daily, could so change the 
behavior and outlook of an individual. 

In order better to appreciate the effects of andro- 
genic therapy there must be some degree of insight 
into the patient’s reactions before treatment. 

Prior to therapy the patient had only the mildest 
interest in the opposite sex. He enjoyed a certain 
amount of social activity and had occasional ‘dates,’ 
but only to secure a partner for some social function. 
He was able to recall about 5 dates in the year before 
treatment. Contact with the opposite sex was in no 
way stimulating. The patient rarely indulged in the 
so-called ‘necking’ because he felt embarrassed. The 
patient had never had a seminal emission. 

The general behavior of the patient was shy. He 
frequently over-compensated to the opposite extreme 
and appeared an unmitigated ‘smart aleck.’ He felt 
embarrassed in the presence of strangers because of 
his high-pitched voice, lack of beard, unmasculine 
contour, and youthful appearance. No doubt the 
patient was unduly sensitive regarding these points, 
but long years of being called ‘Madam’ over the tele- 
phone had sensitized him. 

On the whole, the effects of testosterone were 
stimulation of rapid development of adolescence. 
The physical and psychological development which 
normally spreads over a p_eriod of years now took 
place in a few months. In the early part of the experi- 
ment, during the use of ointment, libido was very 
slight, although the physical stimulation was very 
evident. After the institution of the methyl testos- 
terone libido became a prominent feature. This 
gradually increased as the treatment progressed; 
however, the stimulation was never uncontrollable. 
It should really be considered as a gentle, but never- 
theless definite urge, rather than a true drive. Huski- 
ness of the voice has progressed until now the nor- 
m.al speaking tone is much lower. He no longer is 
subject to telephone difficulties. Friends frequently 
notice the change and ask whether he has an upper 
respiratory infection. This single change as a result 
of the therapy is the most gratifying to the patient 
of all the responses. 

The increased desire for feminine companionship, 
not based solely on sexual premises, resulted in an 
almost unbroken succession of ‘dates.’ The patient 
came to enjoy ‘necking’; close contact frequently 
resulted in erections and seminal emissions. 

Close friends of the patient remarked that the pa- 
tient seemed ‘more mature’ and ‘emotionally mom 
stable.’ He lost a great deal of his shyness, especia y 
with the opposite sex. , 

The patient was subject to rather severe 
of depression prior to therapy. These attacks usua > 
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appeared without any known cause and very fre 
qucntly extended over a period of several days Since 
the institution of treatment the depressive attacks 
have practically ceased and there has been a definite 
improvement m his general spirits The patient is 
definitely more aggressive 

The patient is emphatic in his declaration that the 
therapy has increased his general feeling of well be* 
mg, and yet be is unable to give a logical explanation 
He appears to make every attempt to be objective 
in his observations He reports that when under 
treatment he definitely felt more pugnacious and was 
frequently surprised to find himself ‘talking back to 
taxi drivers, and other things I wouldn’t have done 
6 months ago ’ 

RESULTS OF THE TREATMENT 

The skin is more heavily pigmented, most pro 
nounced m the external genitalia and the nipples 
The sebaceous glands are much more active The 
increased pigmert has resulted m the loss of the 
patient’s chronic ‘pasty’ appearance The skin tans 
more easily when exposed to sunlight, but there has 
been no change m its general texture There was no 
acne 

He doubts if there was any change in his energy 
output and states he felt just as tired after a difficult 
day in the hospital as before the institution of andro' 
genic therapy 

The pubic hair was markedly affected by the thcr 
apy (fig 2) Before treatment the pubic hair was 
limited to a few fine strands, after treatment it en^ 
veloped the entire pubis and scrotum and tended to 
be rather coarse, black, and recently slightly curly 
There has been no typical masculine extension tO' 
ward the umbilicus However, recently there has 
been some suggestion that this may occur with fur^ 
ther medication Curiously enough, there was no 
effect on the axillary hair or hair of the head 

Only very recently (September, 1941) has there 
been evidence of development of a beard The 
lanugo of the upper lip has become heavier and 
coarser This is considered to be a promise of even' 
tual development of a beard with further treatment 
No change was noted m the hair of the extremities 

There has been no gam in weight as reported by 
some investigators (j, 7) The patient made careful 
observations regarding this point, weighing himself 
daily on the same hospital scale over a period of 
many months. 

The size of the penis has been increased about 
three fold but the size of the testes has remained 
stationary The epididymides, which before treat 
ment were not palpable, have attained a size approxi- 
mating that of the atrophic testes The prostate was 


not palpable prior to therapy. Very recently the 
prostate was palpated by a urologist who declared 
the gland to have two well developed lobes with a 
median furrow, and while small, to be within normal 
limits The seminal fluid is normal microscopically 
except for a total absence of spermatozoa The ejacu' 
late has increased in volume from a few drops to 
about 2 5 cc It IS turbid and coagulates on standing 
The major epiphyses arc ununited Eluoroscopi* 
cally no change has resulted from treatment 

Treatment resulted m a fairly marked lowering 
of the vocal pitch, noted by both the patient and 
friends Recently there has been considerable increase 
m the size of the laryngeal prominence. 

DISCUSSION 

In this report, which is unique because the patient 
IS also a physician, and functions as such, there arc 
certain aspects of hypogonadal treatment which 
deserve consideration The chief cause of concern 
to the hypogonadal individual is not his lack of 
sexual interest or ability, for indeed, how can he be 
concerned about a force of which he knows nothing*^ 
The lack of insight into this aspect is the principal 
mistake made by the average physician in the treat' 
ment of the eunuchoidal individual Of far more con 
cem to the patient are the distinct social handicaps 
of an effeminate appearance and the high pitched 
voice Thus, while this report deals largely with the 
more obvious effects of the treatment, the sexual 
changes, 1 desire to stress that this phase represents 
only one link m the chain So far as the patient is 
concerned, it is of less importance Of far greater 
importance is the rehabilitation of the eunuchoidal 
patient into feeling that he is able to assume his place 
in the world as a normal person 

Oral therapy appears to be the choice in adult 
hypogonadism Implantation of pellets has many 
basic difficulties and the dosage is not amenable to 
regulation (7) 

Increased tolerance has been noted by others (4) 
In the case reported, the tolerance developed over a 
period of 6 months to the point where a daily dose 
of 100 mg was required to produce the response 
originally noted at 40 mg Interruption of treatment 
over a period of several weeks appeared to restore 
partial sensitivity to the hormone The sole dele- 
terious effect was the production of a mild gyneco- 
mastia which occurred only with larger doses (8) 

SUMMARY 

1. Oral therapy by methyl testosterone is capable 
of initiating normal adolescent changes m an adult 
eunuchoid individual 
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a. No toxic effects resulted from massive doses of 
the synthetic hormone. 

3. There is a suggestion that a tolerance to the 
substance may be developed. 

4. Methyl testosterone appears to be the product 
of choice in treatment of the adult hypogonadal 
individual. 
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T he recognition of the clinical picture of caro- 
tenemia is relatively new. In 1904 van Norden 
described this orange yellow pigmentation of 
selected areas of the skin m diabetics and called this 
disease xanthosis diabetica That carotenemia was 
associated with some metabolic disturbance was sug' 
gested by van Nordcn's (i) publication in 1907, and, 
as further studies appeared m the literature, the cor' 
rectness of this assumption became more apparent. 

In 1919, Hess and Myers (2) described this same 
peculiar pigmentation of the skin occurring in chih 
dren and called it carotenemia They noted that this 
coloring appeared m two children who had ingested 
large amounts of lipochromc vegetables, but they 
were unable to reproduce this condition by the over' 
feeding of these same vegetables in control cases 
Head and Johnson (3), reported the same phenome' 
non in malnourished children who were deprived of 
meat but had eaten an excess of pigment containing 
vegetables The carotenemia subsided when this eX' 
ccss of hpochrome was removed from the diet They 
were aware that this condition was not universal and 
that children exposed to the same dietary limitations 
and excesses did not all develop carotenemia Stoner 
(4), in 192S, made the same observation and stated 
that carotenemia appeared uncommonly in adults and 
that Its occurrence in children is associated with an 
increased vegetable intake 

Boeck and Yater (5), reporting the occurrence of 
xanthosis and xanthemia m variously diseased pa' 
tients, showed that 86 per cent of the diabetics ex' 
amined had xanthemia and that 100 per cent (of 22 
cases) of those who had renal disease were xanthemic 
Only 69 per cent of the patients with hepatic disease 
had xanthemia. In analysing the cases of 36 patients 
with xanthemia, it was found that 10 were diabetics, 
1 2 had stomach trouble,' 2 were jaundiced and the re- 
maining 12 had indifferent or unrelated complaints 
The metabolism of carotene has been shown to take 
place in the liver (6, 7, 8), and one could expect an 
alteration of the blood carotene balance associated 


with hepatic insufficiency. This, however, has not 
been demonstrated consistently, perhaps because of 
the lack of sensitivity of the various laboratory tests 
for liver function, or because complete studies were 
not made in all instances When there is a demon- 
strable carotene imbalance there is always an associ' 
ated, but not necessarily proportionate, change in 
blood lipid mobilization (9-12). What exact mecha- 
nism in Uver function is altered in carotenemia is not 
known, but the most plausible explanation is that 
the liver is incapable of converting carotene to vita^ 
min A (11, 12, 13), possibly because of the absence of 
carotenase This results m an excess of carotene over 
and above the ability of the liver to store the lipo* 
chrome and, therefore, the blood serum is flooded 
with this excess It accounts for the fact that chnical 
carotenemia is impossible to reproduce experimentally 
in normal controls (12). 

The association of carotenemia and thyroid dys- 
function is not unknown (i3-i7)» and it has been 
shown that this relationship can be demonstrated in 
vitro (15). That this relationship should exist is not 
strange Carotene is a hpochrome and it is natural to 
expect that a syndrome which affects the metabolism 
of hpochromes would also affect the mobilization of 
other lipoids whether they have a pigment base or 
not 

Euler and Klussman in 1932 (16) showed that white 
rats fed with large doses of carotene and thyroxin 
lost no weight, and Wendt (14) confirmed this an- 
tagonism of carotene and thyroxin by successfully de- 
creasing the basal metabolic rate of hyperthyroid m- 
dividuals by the feeding of large doses of a vitamin A 
preparation. The increased creatin metabolism of hy- 
perthyroid individuals was shown to be lessened by 
the administration of carotene (18, 19). Abehn (15) 
demonstrated that guinea pigs depleted of vitamin A 
and carotene, showed an absence of these substances 
in the liver, when the animals were fed carotene both 
of these substances re appeared in the liver, but if the 
diet were supplemented with both carotene and thy- 
roxin instead of carotene alone, then the liver failed to 
show any storage of either carotene or vitamin A, 
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Experiments in vitro, (15), in which a mixture of 
carotene and thyroxin was allowed to incubate, 
showed that there is a progressive diminution in the 
quantity of both of these compounds. 

In 1938, Anderson and Soley (20) reported 13 
cases of carotenemia of whom 5 were hypothyroid; 
3 cases showed evidence of hepatic damage, and one 
case had both hepatic insufficiency and hypothyroid' 
ism. Savy, Vachon and Vincent (21) reported 6 cases 
of carotenemia, 5 of whom had some hepatic dis' 


Table i. Results of laboratory tests prior to and during 

THERAPY 




One 

Two 

Eight 

Test 

Before 

Month 

Months 

Months 

Therapy 

ofTher- 

of Ther- 

ofTher- 



1 apyi 

apyi 

apy» 

Hemoglobin, % 

Red blood cells, 

70 

81 


85 

M./cu.mm. 

3-351 

3-55 


4-35 

Color index 

1.05 

I. 10 


.98 

Total protein, gm. % 

7.6 



7-49 

Albumin, gm. % 

5 - 2 - 



4-77 

Globulin, mg. % 

2.4 



2.72 

Albumin/globulin ratio 

2. 17 



1-75 

Nonprotein nitrogen, mg. % 

33-8 



36-0 

Total lipids, mg. % 

1290.0 , 

994.0 

1 

597-0 

Phospholipids, mg. % 

252.5 




Lipid phosphorus, mg. % 
Cholesterol, mg. % 

10. I 

628.0 

329 

201 

265.0 

Free cholesterol, mg. % 

142,0 

87 

53-3 

61.4 

Percentage free cholesterol 

23 

23 

26 

23 

Icterus index 

15.1 

13-3 



Carotenoids, mg. % 

0. 448 

0.368 

0,220 

0.266- 

Basal metabolic rate, % 1 

— 20 

-5 

+9 

+ 1 

Body weight, lb. 

177 

149.5 


137 


1 Therapy was continuous throughout the S-month period and 
consisted of ferrous sulfate, grains 15, per day and thyroid 
(whole gland), grains 6, per day. 

2 Average normal blood carotene is o. 109 mg. per cent with a 
range from 0.054 to 0.176 (10). 


turbance, and the other case, reported in detail else' 
where (13), was one of carotenemia associated with 
hypothyroidism. In a recent paper by Escamilla (22), 
7 consecutive cases of hypothyroidism were pre' 
sented, each having increased carotene pigments in 
the blood serum. Four cases were treated with thy' 
roid, in 3 of which there was a consequent decrease 
in the blood carotene levels. His explanation for the 
carotenemia was a depression of liver function due to 
a lowered metabolism. 

The case to be reported in this paper is similar to 
those described by Anderson and Soley (20) and Savy 
et al. (21). The case, however, presents a more de' 
tailed study of the blood lipid and metabolic changes, 
both during the course of the disease and following 
treatment. 

CASE REPORT 

M.S., a 36'year'old white male, entered the out'patient 


department of the Jewish Hospital, on Jan. 28, 1941, 
complaining of weakness, fatigue and moderate exertional 
dyspnea of 2.5 years in duration. He stated that there 
was a change in his physical status about 4 years ago. 
At that time, he noted that his skin became coarser, that 
his scalp showed evidence of scaling, that he was losing 
his hair, not only on his head, but also on his chest and 
legs, and that there was Some brittleness of his nails. He 
also complained of marked chilliness, constipation and 
loss of memory. In addition, the patient was on a thot' 
oughly inadequate diet. Because of the appearance of 
pallor, an increase in weakness, fatigue and dyspnea, he 
finally consulted a physician in June, 1939. At that time 
he also noted vague paresthesias of the upper extremities. 
His local physician told him he had ‘pernicious anemia’ 
and prescribed liver, iron, yeast and various vitamin 
preparations. The blood picture showed an anemia, color 
index above i and a slight macrocytosis. The patient was 
advised as to diet and he began to consume large quantities 
of green vegetables in the form of carrot juice, celery and 
parsley. About 2 months after he started this diet, he 
noticed a gradual and progressive increase of yellowish 
discoloration in the skin, most marked on the palmar sur- 
faces of the hands. However, despite the fact that the 
patient was getting adequate amounts of liver and iron, 
there was only slight improvement in the objective find 
ings with the exception of some gain in weight and prac 
tically no subjective changes. 

Physical examination at this time revealed a well- 
nourished, moderately obese male weighing 157 pounds 
(height 63.5 inches). There was a definite canary yellow 
color of the skin of the palms of the hands and the soles of 
the feet. There was also some slight pigmentation at the 
naso'labial folds. There was no evidence of skin pigmenta- . 
tion elsewhere. The face was puffy and sallow. Hair over 
the body was sparse and was absent on the thorax and 
legs. The finger nails were brittle. The tongue was clean 
and there was no evidence of glossitis or atrophy. The 
lungs were clear and the heart sounds were normal. Pulse 
rate was 62 per minute and the blood pressure was 
118/80 mm Hg. The findings in the abdomen were nega- 
tive, and the liver and spleen were not palpable. The 
genitalia were normal. Neurological examination revealed 
nothing abnormal; position and vibratory senses, as well 
as the deep reflexes, were intact. 

Laboratory studies showed the following: red blood 
count, 3.35 M. cu.mm.; hemoglobin, 70 per cent; color 
index, 1.05. Urine had a specific gravity ranging from 
10. 10 to 10. 20 with negative albumin and sugar and no 
formed elements. Electrocardiogram showed low voltage- 
Roentgen-ray study showed the chest was normal. In 
the first sample of the gastric extraction there were 86 
units of free HCl and 100.6 units of total HCl. Galactose 
tolerance was normal. There was some increased tolerance 
for dextrose as shown by the glucose tolerance test. Bone 
marrow studies revealed no evidence of pernicious anemia 
or other blood dyscrasia. The basal metabolic rate v® 
—20 per cent. The original blood lipid findings along wit 
other determinations are given in table i. 

In view of the appearance of the patient and the ow 
metabolic rate, the diagnosis of hypothyroidism was ma 
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In addition, subsidiary diagnoses were made of carote- 
ncraia and secondary anemia Treatment was started on 
Feb 13, 1941, with the administration of thyroid (whole 
gland) and iron The patient’s course was followed until 
October, 1941, at which time a final set of blood studies 
was made The results of these tests, as well as those made 
on earlier occasions, are recorded m table i 

Clinically, the improvement was remarkable The sal- 
low, puffy appearance of the face disappeared He ap 
peared bright and alert There was complete disappearance 
of the yellowish pigmentation of the palms and soles 
The nails were no longer brittle Hair began to appear on 
the chest and legs There was also an increase m the 
amount of scalp hair The anemia, which had foiled to 
respond previously to both iron and liver therapy was 
now controlled There was a weight loss of 20 pounds and 
the basal metabolic rate was 4 *i per cent Subjectively, 
the improvement was also striking, fatigue, weakness and 
dyspnea had completely disappeared and the patient had 
no complaints 

COMMENT 

Hyperlipemia usually occurs in various forms of 
anemia, including pernicious anemia, hemolytic 
anemia and leukemia, in diabetes mellitus, nephrosis 
and glomerulonephritis, biliary disease and hypo 
tbyroidism Laboratory tests indicated only the pres- 
ence of hypothyroidism Clinically, too, the patient 
represented unquestionably a case of marked hypo 
thyroidism The basal metabolic rate was — 10 per 
cent, but still more important was the extremely high 
blood cholesterol Concentration of this has been con- 
sidered a more reliable index of the severity of hypo- 
thyroidism than the basal metabolic rate 

It IS quite apparent that the patient had been ill 
for several years with hypothyroidism In thyroid 
deficiency the pallor due to subcutaneous myxedema 
often IS suggestive of severe anemia, which is not cor- 
roborated by the blood count However, a moderate 
degree of anemia is not uncommon Liver and iron 
are ineffective in the relief of the anemia unless ad- 
ministered With thyroid 

Carotene, or provitamin, is converted into vitamin 
A in the liver, where it is stored The conversion is 
relatively slow and not complete, probably not more 
than 20 per cent of the ingested carotene is converted 
into the vitamin Carotenemia is usually found m dis 
eases exhibiting hyperlipemia, as diabetes mellitus, 
chronic nephritis, biliary disease and hypothyroid- 
ism Carotene inactivates the action of thyroxin and 
this has been demonstrated clinically and cxperi 


mentally. It then suggests the hypothesis that pa- 
tients with carotenemia may exhibit a symptom 
complex with clinical evidence of hypothyroidism 
and hepatic insufficiency. In this instance, however, 
hypothyroid symptoms were manifested for several 
years before the large intake of vegetable juices 
Since carotene is fat soluble and there was a marked 
hyperlipemia, it is highly probable that the carotene 
was held in solution in high concentration and could 
not be adequately destroyed or removed by a pre- 
sumably normally functioning liver. 

The administration of large doses of thyroid re- 
sulted in a marked diminution of the blood lipids and 
carotinoids and an increase in the metabolic rate from 
—20 to -f I per cent As the result of the administra- 
tion of thyroid with iron, the anemia improved con- 
siderably. 

CONCLUSION 

A case is presented of hypothyroidism associated 
with hyperlipemia, carotenemia and anemia, which 
responded remarkably to thyroid and iron medication 
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Synergism Between Pituitary 
Extracts and Chorionic 
Gonadotropins 

Harry Gusman, M.D. and 
Max a. Goldzieher, M.D. 

J^ew Yor\ City 


rip 


HERAPEUTic ATTEMPTS to Utilize gouadotropms 
for the correction of menstrual disorders have 
not proved to be quite satisfactory. Clinical 
ineffectiveness in a considerable percentage of the 
patients, on the one hand, and the danger of ovarian 
impairment, cystic or atretic changes, on the other, 
have not increased the popularity of gonadotropic 
therapy. Empirical chnical observations, however, 
have shown that the effectiveness of chorionic gonado' 
tropins is augmented by simultaneous administration 
of pituitary extracts (i, a). Thus it is possible to re- 
duce the dosage of chorionic gonadotropin and mini- 
mize the undesirable alterations of the ovarian tissues. 

The synergism between anterior lobe extracts and 
the chorionic factor was experimentally demonstrated 
by Evans et al. (3), Fevold et al. (4) and others. The 
increase in the effectiveness of the chorionic gonado- 
tropin, according to the prevalent belief, is brought 
about by the pituitary gonadotropins, although the 
exclusive role of the latter in the process of synergism 
was questioned repeatedly. In a previous paper, we 
attempted to show that a pituitary extract of low 
gonadotropic potency is capable of producing sig- 
nificant weight increase and histological changes in 
ovaries and uteri; comparable effects were obtained 
also by utilizing Collip’s specific metabolic principle 
as a synergist. A combination of minimal doses of 
the specific metaboHc principle and of chorionic gon- 
adotropin, each of which, when given alone was in- 
effective, increased ovarian weights 300 per cent and 
uterine weights 900 per cent. 

By slightly increasing the amount of the chorionic 
factor and continuing its use for 10 days, even greater 
reactions were obtained; these equalled those de- 
scribed by Mazer and Ravetz (5) in their experiments 
on the synergistic effect of pituitary gonadotropins. 
Rats killed on the eleventh day showed an increase 
in the average for body weight from 36.5 to 70.5 gm. 
The ovarian weight averaged 47.5 mg. nearly 4 times 
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that of the controls, while the uterine weight was an 
average of 340 mg., nearly a 23-fold increase. Using 
a commercial preparation which is a combination of 
chorionic gonadotropin and gonadotropic hormone ex- 
tracted from the anterior pituitary gland^ and inject- 
ing one ‘synergy’ unit, ovarian weights of 50.5 mg. 
were obtained, yet the weight of the uteri increased 
to an average of only 68.5 mg. 

Microscopically, the ovaries of the animals receiv- 
ing the combination of the specific metabolic princi- 
ple of Collip and the chorionic gonadotropin showed 
transformation of numerous follicles into lutein bodies 
while other follicles showed moderate cystic enlarge- 
ment. 

EXPERIMENTAL PROCEDURE 

Further studies were made to identify other pitui- 
tary factors present in the unfractionated extract 
which might produce synergistic effects. We used 
adrenotropic and thyrotropic extracts, a lactogenic 
preparation and a mixture of anterior pituitary fac- 
tors assayed to contain 25 growth units per cc.^ One 
um't of the adrenotropic factor was given as a total 
dose, divided into 6 injections and distributed over a 
period of 3 days. The animals were killed 96 hours 
after receiving the first injection. In a second series, 
chorionic gonadotropin® was added to the injection 
material for the total amount of 0.625 units per ani- 
mal. 

In the next experiment, thyrotropin was given for 
a total dose of 1.25 units, while a similar number of 
animals received, in addition, 0.625 units of chorionic 
gonadotropin. 

A third group was given lactogenic hormone, 5 
units as a total dose, while an equal number of ani- 
mals received an added 0.625 _ units of chorionic 
gonadotropin. 

* This preparation (Synapoidin) was supplied by Parke, Davis 
6? Co., Detroit, Mich. , „ 

- We are indebted to Dr. F. Fenger of Armour o ■’ 
Chicago 111 ., for the various pituitary extracts used m 

3 The chorionic gonadotropin (A.P.L.) was supplied by Ayer-t 
McKenna &' Harrison, Rouses Point, New York. 
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The next group received the mixture of anterior 
pituitary factors including growth hormone in a 
solution containing a total dose of one growth unit 
per animal while the same number of animals re- 
ceived an added o 625 units of chorionic gonadotropin 
In another experiment, we combined adrenotropin 
and lactogenic hormone, one unit of the former and y 
of the latter, alone and with added chorionic gonado 
tropin 

In another experiment, the same mixture of adreno 
tropin and lactogenic hormone was used with the 


ever, one or two lutem bodies were found in each 
ovary, some fairly well developed, others in the in- 
cipient stage of lutcinization 

The marked increase m uterine weight obtained by 
combining these pituitary factors with chorionic 
gonadotropin, seems peculiar m view of the absence 
of commensurate ovarian enlargement such as was 
noticed before with the use of the unfractionated pi- 
tuitary extract or the specific metabolic principle. We 
must assume, nevertheless, that these immature 
ovanes obtained sufficient stimulation to produce the 


Table i Study op synergism between pituhahy exthacts and chorionic gonadotropins 


Number of 
Animals 

Weight Before 
Treatment, gm 

Weight After 
Treatment, gm 

Oiarian 
Weight, rog 

Utenne 
Weight, mg 

Chonomc 

Gonadotropin Used 


Adrenotropin, tv, 0 6ay U cfiorjornc gonadotropin 


*7 1 

1 34 0 

51 6 ] 

1 9 4 

i 26 0 



30 0 

33 4 1 

13 0 

108 0 

Yes 


TKyrotropm, t u, 0615 u chorionic gonadotropin 


6 1 

28 6 

32 X 1 

9 1 

19 8 

j No 

6 j 

1 31 I 

8 

It I 

1 5)6 4 

1 Yes 


Lactogenic hormone, 5 U, 0 615 u chorionic gonadotropin 


7 ] 

33 3 

46 4 1 

11 0 

55 0 

1 No 

7 1 

39 0 

33 0 ! 

14 0 

132 0 

j Yes 


Groufth hormone pteporaiion, 1 11,0625 u chorionic gonadotropin 


6 1 

31 0 

5S 0 

8 0 

24 8 

1 No 

6 

35 0 

36 0 

14 0 

94 5 

1 Yes 


Adrenotropin, 

1 u, lactogenic hormone, y u, 0 625 u chonomc gonadotropin 


5 

1 36 1 

32 4 

7 J 

22 3 

1 No 

5 

j 35 4 

33 6 

It X 

135 1 

j Yes 

Adrenocropm, i v, lactogeme hirrmonc, 5 0, thvrotrofiin, x 15 u, 0 615 u eftorjonse goiifldotropm 

5 

33 2 1 

34 5 

6 6 

20 7 

No 

5 

36 0 

38 0 

9 4 

41 4 

Yes 


addition of i 25 units of thyrotropin This combina- 
tion was given again with and without chorionic 
gonadotropin 

The figures in the tables seem to show that injec- 
tions of these varied pituitary factors, alone or in 
combination, produce a definite increase of uterine 
weight as an expression of their synergism with the 
chorionic gonadotropin The increase in the weight 
of the ovary is almost negligible The most impressive 
increase m uterine Weight, 112 8 mg , was obtained 
by the combination of adrenotropin lactogenic treat- 
ment, that with lactogen closely followed, being 107 
mg The lowest values were obtained in the senes 
which received the thyrotropin in combination with 
the adrenotropin lactogen mixture, suggesting the 
possibility that thyrotropin acted as a depressor upon 
the synergistic mechanism 

Histological examination of the ovanes revealed 
only a slight degree of folhcular stimulation How- 


amount of estrogen and progesterone required to 
elicit uterine response There is no doubt that our 
synergistic combinations do not affect the uteri di- 
rectly, for no uterine response was obtained m cas- 
trated, immature females We also injected some 
castrate rats with various dilutions of an estrone solu- 
tion ^ Six 1 u of estrone were needed to produce a 
utenne weight of 36 7 mg and 25: for an increase to 
57 3 mg as compared with the utenne weight of the 
untreated control castrates which averaged 16 7 mg 
Addition of the various pituitary factors, or of the 
unfractionated extract with or without chorionic 
gonadotropin, did not increase the uterine weights of 
the castrate rats treated with estrone, regardless of 
whether the estrone was given on the 2, 6 or 2y 1 u. 
dosage level These observations confirm the view 
that the synergistic effects take place in the ovary 

*The estrone (Thcclm) was supplied by Parke, Dans ^ Co 
Detroit, Mich ’ 
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and any changes of the uteri are the results of the pro- 
duction of ovarian hormones. It seems, however, that 
ovarian si2;e is not an absolute criterion of ovarian 
secretory activity since it is possible to obtain sub- 
stantial uterine responses without far-reaching 
changes of ovarian structure. 

The presence of pituitary gonadotropin in the var- 
ious extracts used must be considered as a possible 
explanation of the effects observed. However, the 
marked augmentation of effects with the small 
amounts of chorionic gonadotropin would make it 
necessary to postulate a concentration of gonado- 
tropins to a degree which is incompatible with the 
complete ineffectiveness of these extracts if used 
alone. The assumption, moreover, that the thyro- 
tropic extract owed its synergistic potency to the 
presence of gonadotropin in significant amounts, is 
contradicted by the fact that its addition to the lacto- 
genic-adrenotropin-chorionic gonadotropin mixture 
elicited a drop of ute'rine weight from 13 5 to 41 mg., 
instead of further augmentation. 

SUMMARY 

Synergistic effects, similar to those obtained by the 
combination of unfractionated anterior lobe extracts 
or Cdllip’s ‘specific metabolic principle’ with chori- 
onic gonadotropin, are demonstrable if purified 
pituitary fractions are combined with chorionic 
gonadotropin. Adrenotropin, thyrotropin, lactogenic 
hormone, ‘growth extracts’ and combinations of ad- 
renotropin and lactogen, as well as adrenotropin, lac- 


togenic hormone and thyrotropin were used. Increase 
of uterine weight, comparable to that previously re- 
ported, was observed although the ovaries did not 
show significant enlargement. 

As the synergistic combination is ineffective in the 
castrate, in spite of administration of estrogen, it 
must be assumed that the effects are due to ovarian 
stimulation and production of ovarian hormones. 
Microscopic examination of the ovaries revealed 
slight follicular stimulation accompanied by localized 
luteinization. 

Uterine response obtained with a minimum of 
ovarian changes appears to be a more physiologic re- 
action than uterine enlargement of the same or lesser 
degree preceded by extensive ovarian changes. 

These findings are in accord with clinical experi- 
ence which suggest that better therapeutic results 
are obtained if a Ipwer dosage of the chorionic gonado- 
tropin is used in combination with synergistically 
effective anterior lobe extracts. 

104 East Fortieth Street 
J^ew YorJ{ City 
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COMMUNICATION S 
TO THE EDITORS 


Use of Ethinyl Estradiol to Prevent 
Lactation in Puerperal Patients 


E thinyl estradiol was prepared by Inhoffen and 
Hohlweg* by the replacement of the 17th carbon 
atom m estradiol by an ethinyl group When 
given subcutaneously in oil, ethinyl estradiol and estradiol 
are equal in potency, hut when given, orally, ethinyl 
estradiol is 15 to ao times as active as estradiol Clauberg 
and Uatun^ reported the use of ethinyl estradiol in seC' 
ondary amenorrhea and oligomenorrhea and demonstrated 
proliferative changes m the utennc mubasa following 
doses of 56 mg of ethinyl estradiol, given over a period 
of 10 days No symptoms of toxicity were reported in 
their senes Salmon et al ^ administered ethinyl estradiol 
m the form of entenc coated tablets and in alcoholic 
solution to 17 patients with menopausal symptoms and 
morphologic evidence of estrogen deficiency (tablets, 21 
patients, alcoholic solution, 5 patients) Ethinyl estradiol 
in the form of enteric coated tablets was found to possess 
high estrogenic potency when administered orally, as 
demonstrated by the relief of menopausal symptoms and 
by the characteristic estrogenic changes induced m the 
vaginal mucosa Nausea and vomiting occurred in 4 of 
the 22 patients taking the enteric coated tablets and m all 
y patients taking the alcoholic solution of the hormone 
The side effects included abdominal pain and malaise, 
chiUs and vertigo 

We are reporting a senes of 59 cases in which ethinyl 
estradiol was administered orally to puerperal women, in 
order to prevent lactation These patients had no other 
form of therapy, no saline cathartics or limitation of fluids 
were employed Breast support in the form of a brassiere 
was used m some cases These cases can be divided into 3 
groups, as follows 

Group 1 The amount of ethinyl estradiol administered 
to 26 women was between o 45 mg to o 90 mg daily for 
2 to 3 days Medication was started i to a days post 
partum, except m 4 cases in which treatment was started 
on the 3rd, 4th, 6tb and 56th day post partum, respec 
lively Of this group, 9 women had fullness of the breasts 
ranging from moderate to full engorgement, with lactation 
the general rule In some of the patients, the engorgement 
did not begin until the 8th or 9th day, and even as late 
Ts the 14th day post partum Poor results were obtained 
in two women in whom dead fetuses were carried r and 
3 days ante partum, although treatment was not begun 
until after delivery Results were good in 17 patients 
In 12 women there was no secretion from the breasts 
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whatever, however, some of these patients may have 
lactated after going home on their loth day post partum 
This group was composed entirely of service patients, 
and followup study was difficult Weaning of the baby 
at 8 weeks was entirely successful and satisfactory, the 
breast secretion disappearing within 72 hours, the dosage 
given was o 90 mg daily for 2 days 
Group 2 The dosage given was between i 35 and 2 40 
mg of ethinyl estradiol daily for 3 days, beginning i to 2 
days post partum There were 16 patients m this group, 
and the results were excellent m 12 women In 4 cases, 
there was some fullness of the breasts, but only in one 
case was there any marked engorgement or distress This 
patient had received 1 80 mg daily for 3 days beginning 
one day post partum 

Group 3 The dosage of ethinyl estradiol was i 80 to 
2 40 mg given daily for 3 days, and started 4 to ai days 
postpartum These women had, m most instances, already 
begun to nurse their babies, and breast feeding was dis 
continued for vanous reasons There were no failures of 
therapy in this group The breasts, if previously full and 
engorged, subsided within 24 to 36 hours However, 
when there had been lactation already, there vias con- 
tinuance of milky secretion as a rule for 4 to 14 days One 
patient continued to secrete for a month although there 
was no associated breast fullness or pain 

Discussion There seems no question that with ad 
ministration of sufficient ethinyl estradiol, lactation cither 
will be prevented entirely or controlled so well that the 
large majority of patients avoid the usual aftermath of 
symptoms, such as painful, engorged breasts, fever and dis- 
comfort Some patients respond better than others, how- 
ever, when the dosage given is between i 80 and 2 40 mg 
daily for 3 days, good results can be expected in at least 
90 per cent of the cases 

There were no toxic symptoms exhibited in any of 
these 59 patients, even though therapy was begun in one 
instance 3 weeks, and in another 8 weeks after delivery 
of the child The drug was tolerated well, with no ab 
dominal distress, nausea, vomiting or weakness 

Summary A senes of 59 women, all puerperal, were 
given ethinyl estradiol orally, for 3 to 4 days 

When the amount given was below i 5 mg per day, 
results were only fair, with 9 failures in a series of 36 cases 
When I 5to2 4mg ofethinyl estradiol was given daily 
for 3 days and the medication was started i to 2 days post 
partum, the results were excellent in 12 cases There was 
only one frank failure 
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When the dosage was i.8o to a. 40 mg. daily for 3 to 4 
days, given 4 to 21 days post partum, relief was quickly 
obtained, and the results very satisfactory. 

Lawrence Kurzrok, M.D. 
Charles H. Birnberg, M.D. 
Seymour Livingston, M.D. 

From the Department of Female Sex 
Endocrinology, Jewish Hospital, and the 
Gynecological Endocrine Clinic, Greem 
point Hospital, Brooklyn, TJew Tor\. 


The ethinyl estradiol was supplied by the Schcring Coro. 
Bloomfield, N. J. 
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CHONDRO-EPIPHYSITIS AS A 
MANIFESTATION OF THYROID 
DEFICIENCY 

T hat th^; thyroid hormone has a stimulating effect 
on cells throughout the body has long been a 
medical truism A necessary corollary to that 
generalisation, however, has often been overlooked Oe- 
ficiency of thyroid secretion must necessarily affect the 
chemical processes, hence the vitality, of all organs and 
tissues If no particular organ or system is particularly 
vulnerable, the result is likely to be a condition of ‘general 
poor health' to use McLestcr's characterization When, 
however, some one part of system is, for genetic or other 
reason, of Jess than proportionate intrinsic vigor it is 
likely to be more affected than other parts of the body 
In the older terminology it becomes a locus ■mmom rt' 
sistcntioe This principle seems to account for the fact 
that thyroid dc6cicncy may be manifested m numerous 
sorts of symptomatology — sorts that seem, at first thought 
to be too dissimilar to have resulted from a common etio 
logic factor 

As was brought out strikingly in a symposium on the 
relation of the endoennes to skeletal development at the 
recent Atlantic City meetmg of the Association the 
epiphyseal structures arc exquisitely resporstve to hot' 
monal mfluences The influence of the thyroid hormone is 
emphasized in a recent article by Schaefer and Purcell ^ 
These authors, following recent usage, brmg together 
under the term ‘juvenile chondro epiphysitis’ a number of 
disorders which have appeared under a variety of names 
such as Legg'Perthes disease, Osgood Schlatter disease 
and Schevermann disease, the specific term referring to 
the site of manifestation They do not, however, indicate 
any essential difference m the fundamental nature of the 
disorders The etiology has long been uncertain Trauma, 
infection, toxemia, heredity or other factors have been 
postulated as causes but without convincing evidence of 
the fundamental etiological importance of any 
The authors report a detailed study of 27 cases of 
chondro cpiphys tis in which remarkable improvement 
was seen when thyroid, in adequate dosage, was ad' 
ministered As accessory measures, ambulatory general 
management and reduction of obesity were emphasized 
Anterior pituitary preparations were also given m some 
cases when those were regarded as specifically indicated 
The patients ranged in age from 5 to 16 >ears and the 
dosage from 2 to 3 5 grams of desiccated thyroid daily 
The period of treatment extended in various cases from 2 
months to 4 ^ears 

^ Schaefer, R L , and F. H Purcell Am J Surg 54 589 
1941 


The current methods of immobilization and orthopedic 
treatment arc condemned The conviction is expressed 
that the proper basic treatment is adequate thyroid 
therapy In consonance with this conclusion the authors 
propose discarding the confusing terminology of proper 
names as related to the various joints involved and suggest 
the term ‘ostcochondteal hypothyroidism’ as more desenp' 
tive and as accurately applying to all of the varieties 
It should be added that the authors confine their dis' 
cussion to juvenile ostcochondreal hypothyroidism, ex' 
eluding such adult manifestations as Kienbock's disease 
and osteochondritis dissecans 

RGH 


AMINO-ACID FACTOR IN 
MALE FECUNDITY 

F or many years clinicians have recognized that 
obesity IS likely to be assoented with lowfecundity 
Since the subjects appear to be over^nounshed, the 
fact that they frequently suffer from protein food de* 
fiaency is often overlooked Indeed, the very obesity 
Itself IS sometimes, in part at least, to be ascribed to the 
lack of the specific dynamic action of protein metabolites 
Poultrymen and stock breeders have long known that 
some protein foods are more valuable than others in 
promoting both vigor and fecundity. The part played by 
the individual ammo acids in determining the biological 
value of proteins as related to fecundity has recently 
come under new study 

At the 1942 meeting of the Federation of American 
Societies for Experimental Biology, L Emmett Holt and 
collaborators of the Department of Pediatrics, Johns Hop' 
kins University Medical School, reported an mvestiga' 
tion of some of the effects of ammo acid deficiency m man 
Four men and one woman volunteered to serve as subjects 
over periods in which different ammo-acid deficiencies 
were established The lack of both tryptophan and lysine 
were found to result in negative nitrogen balance which 
joersisted throughout the experimental period, except that 
the female subject was able to maintain the balance for a 
brief period preceding the onset of menstruation When 3 
of the subjects were given argmine for 10 days, they were 
able to maintain nitrogen equilibrium but a prompt 
deleterious influence upon the gonads occurred On the 
9th day of the experiment the spermatozoal count had 
been reduced to o i of the normal value On a similar 
diet, but containing argmme, the sperm cell count began 
to improve at once Several weeks on a normal diet, how' 
ever, were required for complete restoration 

RGH. 
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ENDOCRINE GENERAL 

Bennett, H. G., and R. W. Te Linde 

The menopausal syndrome. Treatment with the im- 

plantation of crystalline estrone pellets. 

Satisfactory relief of symptoms with theelin pellets 
occurred in 93% of the patients treated while diethyl' 
stilbestrol pellets gave 100% of relief. Abnormal bleeding 
occurred in 3.5% of the theelin treated patients while 
72% of the diethylstilbestrol patients had abnormal 
bleeding. Of the seven forms of therapy tried the im- 
plantation of crystalline estrone pellets was the best. — 
C.P. 

Bronstein, I. P., S. Wexler, A. W. Brown and L. J. 

Halpern. 

Obesity in childhood. Psychological studies. Am. J. 

Dis. Child., 63: 238, 1942. 

Comprehensive physical studies of 35 obese children 
did not reveal any ascertainable evidence of any endocrine 
basis for the condition. The mean intelUgence of this 
group was above the mean of the population as a whole 
and achievement tests showed little or no difference from 
children of similar capacity. Only 2 of the group showed a 
tendency toward feminity. There was a definite tendency 
to be sensitive about their obesity, toward extroversion 
and instability and an interest in sedentary play activities. 
— M.B.G. 

Bunkley, T. F. ' 

Uterine bleeding complicating pregnancy. Its signifi- 
cance as shown in one hundred consecutive cases. 

Texas State J. Med. 37: 672. 1942. 

In TOO consecutive cases of uterine bleeding occurring 
during pregnancy, 63 cases occurred during the first tri- 
mester, 22 during the second, and 19 during the third. 

Thirty-two cases of hemorrhage occurred with no pain 
at any time. During the first two trimesters there were 51 
cases of threatened or inevitable abortion and 25 cases of 
ectopic pregnancy. The other cases of bleeding occurred 
chiefly during the last four months, representing i y definite 
abnormal conditions, including 8 cases of placenta praevia 
and 4 abruptio placentae. Of the 19 cases of bleeding oc- 
curring during the last trimester, there were 14 live babies. 
In this series there were 3 maternal deaths, 2 in the last 
trimester as result of uterine atony, and i during the first 
trimester due to ectopic pregnancy complicated by chronic 
nephritis. 


The conclusion drawn indicates that bleeding during 
pregnancy in any stage is a symptom of trouble of some 
kind and in the majority of cases is serious either to the 
fetus or the mother. During the third trimester bleeding 
of any severe type may be fatal to both the mother and 
the baby. — Authors summary. 

Finch, J. William. 

The nausea and vomiting following administration of 
diethylstilbestrol. Jour. A.M.A. 119; 400. 1942, 

The naeusea and emesis accompanying diethylstilbes- 
trol therapy is similar to if not identical with that of early 
pregnancy. The author believes this is an allergic response 
and desensitization with small but gradually increasing 
doses results eventually in the full therapeutic dose being 
well tolerated. — C.P. 

Hain, a. M. 

Further observations on the role of progesterone 
(pregnanediol) and oestrogen in pregnancy. J. Endo' 
crinol. 3: 10. 1942. 

The progesterone excretion (pregnanediol) of over 100 
women with histories of previous miscarriages or anom- 
alies was ascertained throughout a pregnancy in which 
some form of therapy was usually administered. The com- 
mon theory that parturition and abortion are due to the 
waning secretion of progesterone was found untenable, 
as both conditions were frequently accompanied by levels 
of pregnanediol output associated with a continuance of 
pregnancy. Also in over 60% of women in whom symp- 
toms of threatened abortion were present the outputs of 
both gonadotropin and pregnanediol were such as charac- 
terize normal pregnancy. However, pregnancy was ca- 
pable of being maintained by even small amounts of pro- 
gesterone as was shown by the degree of fetal develop- 
ment reached by patients in whom abortion occurred at 
low levels of pregnanediol excretion. It is concluded that a 
factor making for abortion (or parturition) comes into play 
which progesterone is powerless to inhibit. The possi- 
bility that this vias a rise in free estrogen was investigated 
but not substantiated. Other possibilities are discusse 
and evidence is given of an extraneous factor exercising a 
rhythmic control of hormone excretion at the approach 0 
parturition. The data afforded information as to secretory 
types and the prognostic value of the analyses, and pen 
mitted a comparison to be made of the values of vitamin ^ 
and progesterone therapy in threatened and habitual a or 
tion; the importance of rest was stressed. Aut or 
summary. 
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JoHMSTOM, Margaret W ^ and L H Newburgh 
Calculation of heat production from insensible loss of 
weight J CIm Invesugauonzi 357 194 ^ 

Indirect calorimetry 1 e the calculation of heat produce 
tion by the measurement of vaporization provides satis' 
factory values provided that suitable factors for the trans- 
lation of weight into heat are employed These factors dc' 
pend upon the type of diet fed 57 for the low carbohy 
drate diet, 50 for the high carbohydrate diet and 53 for 
the normal or ordinary diet These factors multiplied by 
the hourly insensible weight loss will give a satisfactory 
prediction of the 24 hour heat production — B B R 

Kaltreidfr, N L , G R Meneely, and J R Allen 
The effect of epinephrine on the volume of the blcxid 
J Clm Investigation 21 339 1942 

Plasma volume was determined from the disappearance 
slope of in)cctcd azo blue T 1824 m six normal sub3ccts, 
two patients with polycythemia vera, and in two splencc' 
tomized patients In the normal individuals following the 
injection of i cc of epinephrine i-iooo the plasma volume 
decreased approximately 5%, and the red cell count in 
creased about 2% The pulse rate and systolic blood pres 
sure was increased while the diastolic blood pressure 
diminished Similar findings occurred also in the patients 
with polycythemia vera, while after splenectomy the de- 
crease in plasma volume after epinephrine is accompanied 
by a diminution in red cell count The injection of epi' 
nephrme in normal individuals thus resembles the effects 
of severe exercise — B B R 

McLaren, H C 

The normal menopause J Ohst 6^ Gyndec Bnt Emp 
48 1 1941 

A study of 84 patients (average age 63) who had under- 
gone a normal menopause refuted the generally accepted 
statement that atrophy of the genital tract with thinning 
of the vaginal mucosa is the usual sequel to the climac- 
tenc Histological examination of the vagina revealed that 
65% were normal in appearance Grade III smears (pre- 
dominantly composed of squamous cells) were found in 
78% A pure growth of Dodericm’s baallus was present 
m 28%, and in 8% there was secretion with a pH of less 
than 5 Evidently in many females little anatomical or 
physiological change occurs m the post menopausal 
vagina, except for an occasional rise m pH with an influx 
of mixed organisms The findings provided confirmatory 
evidence of ovarian activity after the menopause — 
HOH 

McLaren, H C 

The induced menopause J Obst ^ Gynaec Bnt 

Bmp 48 23 1941 

Examination of 214 cases of induced menopause (100 
radium treated, at least 2400 mg hours, 39 hysterectomy 
oophorectomy, 36 hysterectomy unilateral oophorectomy, 
39 hysterectomy) revealed that flushing occurred m about 

of the radium and castrated groups, but was rare in 


patients following hysterectomy with preservation of 
ovarian tissue No marked changes occurred in the external 
genitalia Mucosal atrophy of the vagina occurred in 14% 
of the radium group. 28% of the castrated group, 3% of 
the surgical group with retained ovarian tissue Upper 
vaginal stenosis was common in the radium group No re- 
lation existed between the seventy of menopausal symp- 
toms and the type of vaginal smear or mucosa The use of 
the vaginal smear as an index of the success of estnn 
therapy proved indefensible — H 0 H 

Moehlig, R C , and L Jaffe 

Syndrome simulating diabetes insipidus m dogs induced 
by desoxycorticosterone acetate J Lab & Clm Med 
27 1009 1942 

Two of five dogs receiving 5-10 mg of desoxycorti- 
costcrone acetate daily over a period of four months de- 
veloped a syndrome of polydipsia and polyuria, and one 
of them died Muscular weakness and tetany were prom- 
inent features in all five dogs Microscopic sections of the 
hypothalmus showed localized encephalitis A patient suf- 
fenng from myasthenia gravis received multiple pellet im- 
plantation totaling 1300 mg of doca Within two weeks 
he too developed marked polydipsia and polyuria and 
spontaneous tetany. The symptoms diminished in seventy 
over a three month period, since when the patient has felt 
stTonger than at any tune since the onset of his lUness 
Thus tetany, polydipsia, and polyuria may be considered 
toxic manifestations of over dosage with doca — B B R 

Mokherjee, C 

The posterior pituitary factor in toxaemias of preg- 
nancy J Obst ^ Gynaec Bnt Emp 48 586 1941 

Experimental observations, using blood ultrafiltrates of 
50 unselected cases of toxemias of pregnancy, revealed a 
substance which showed melanophonc, antidiuretic, and 
vasopre^or properties, as tested in the frog, the guinea- 
pig, and the cat, respectively The reaction of the toxemic 
subject to injection of vasopressin was greater and more 
sustained than that of the normal pregnant female Toxic 
symptoms in normal pregnancy required massive doses 
of vasopr^sin, whereas a single small dose ( cc ) pro- 
duced marked toxemic manifestations under conditions of 
pregnancy toxemia These facts, together with the obser- 
vation that in the eclamptic subject injections of vasopres 
sm elicited a blood pressure rise quite out of proportion 
to size of dose, led to the concept of a high concentration 
of the pressor hormone m the circulation, with perhaps 
a hypersusccptibility on the part of the patient A func- 
tional hyperactivity of the posterior lobe in toxemic states 
IS postulated — H O H 

Saphir, W , AND A R Weinglass 

Severe angioneurotic edema following diethylstilbestrol 
therapy J Aw Med Assoc 119 557 1942 
Diethylstilbestrol at a dosage level of o 5 mgm daily 
for 6 days produced severe allergic edema in a 53 year old 
menopausal female After mild edema of the hand and foot, 
severe edema of the bps, face, neck and tongue appeared 
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Fearing edema of the glottis the patient was hospitalized 
but the symptoms subsided in 2,4 hours. Intradermal 
tests with o.i cc. of a i : 10,000 solution were positive. — 
C.P. 

Sternberg, W. H., and V. Joseph. 

Osteodystrophia fibrosa combined with precocious pu- 
berty and exophthalmic goiter. Pathological report of a 

case. Am.J. Dis. Child. 63:748. 194a. 

About 26 probable cases have been reported of the 
syndrome characterized by asymmetric diseases of bones, 
melanotic pigmentation and precocious puberty in females. 
A similar syndrome without precocious puberty occurs 
less frequently in males. The authors report what they 
consider to be the first complete pathological observations 
of this syndrome. The ch'nical aspects of the case were re- 
ported by McCune and Bruch (Arn. J. Dis. Child. 54: 
806. 1937). 

The disease of the bones is patchy and is characterized 
by lacunar osteoclastic resorption, fibrosis of marrow 
spaces, osteoblastic repair and cyst formation. The pres- 
ence of islands of cartilage with bone formation at their 
peripheries is looked on as an extreme effort at repair. The 
pathologic picture resembles von Recklinghausen's disease 
although the tempo of bone resorption is slower and hy- 
perparathyroidism is not present. 

The important endocrine findings were a hyperplastic 
thyroid, thymus and lymphoid structure, mature cystic 
ovaries with no evidence of luteinization, a narrow, lean 
adrenal cortex, and parathyroids within normal limits. The 
pituitary showed basophilic hyperplasia with adenoma 
formation. — M.B.G. 

Sullivan, J. M., and R. A. Munslow. 

Gynecomastia. A study of five cases. J. Am. Med. 

Assoc. 118: 1443. 1942.. 

Five cases of gynecomastia in soldiers are presented in 
which the chief complaint was inability to wear a pack. 
While the onset of the swelh'ng was during adolescence, 
no accompanying endocrine symptoms were present. The 
pathological changes were histologically similar to those 
of chronic cystic mastitis. — C.P. 

ViETs, H. R., R. S. Schwab and M. A. B. Brazier. 

The effect of pregnancy on the course of myasthenia 

gravis. J. Am. Med. Assoc. 1 19: 236. 1942. 

After reviewing equivocal data from approximately 20 
cases in the literature, the author adds the case histories 
of eight myasthenic patients who have undergone preg- 


nancy and concludes that the effect of pregnancy on my- 
asthenia is usually favorable. Exacerbation if it occurs is 
usually in the first trimester while amelioration occurs in 
the second and third trimester and extends for 3 to 6 
months after delivery. — C.P. 

Zondek, Bernhard. 

Simplified hormonal treatment of amenorrhea. J. Am. 

Med. Assoc. 1 18; 705. 1942. 

The simplified treatment of amenorrhea for the general 
practitioner is outlined as follows: 

1. Secondary amenorrhea of 2 years duration — 50 mg. 
■progesterone over two to five days. 

2. Less than two years duration — 25 mg. progesterone 
with 2.5 to 7.0 mg. estradiol benzoate over a period of 
two days. 

3. Primary and castration amenorrhea^ — 50 mg. pro- 
gesterone with 2.5 to 5.0 mg. of estradiol benzoate in 5 
days. — C.P. 

PANCREAS 

Barns, H. H. F. 

Diabetes mellitus and pregnancy. J. Obst. & Gynaec. 

Brit. Emp. 48: 707. 1941. 

A review of 27 diabetic pregnancies in 21 patients re- 
vealed the average age at onset of diabetes to be 31 years; 
the average age at which pregnancy supervened to be 
33 years. Insulin requirements increased in 74% of cases 
as pregnancy progressed. The maternal prognosis was 
good and pregnancy did not aggravate the diabetes if the 
latter was adequately handled. Fetal mortality was 44%- 
Toxemia of late pregnancy was held the chief cause of 
intra-uterine death, twice as lethal to the fetus of the dia- 
betic subject as to that of the non-diabetic female. Hypo- 
glycemia was not found in any of the live infants. How- 
ever, administration of extra sugar in early neonatal life 
is advised to counteract any possibility of this complica- 
tion. Management of the pregnant diabetic is outlined.— 
H.O.H. 


Luetscher, j. a. Jr. 

Metabolism of amino acid in diabetes mellitus. J. G/m- 

Investigation 21: 275. 1942. 

In a group of twelve severe untreated diabetics high 
plasma levels of amino acids accompanied by increase 
urinary excretion of amino acids were found. Insulin ther 
apy reduced the blood and urinary excretion to norma 
levels which were maintained despite fluctuations in t e 
blood sugar and urinary sugar excretion. — B.B.R. 
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I N THE FINAL analysis it is long personal familiarity 
with, and a critical discriminating attitude to 
ward, a wealth of clinical material that add a 
modicum of authoritative information to the sum of 
our knowledge of a given disease Lack of opportunity 
to fulfill these requirements probably accounts for the 
fact that very little has been added to our knowledge 
of acromegaly since the comprehensive work of 
Cushing and Davidoff (1-5) was published nearly 15 
years ago Although many of their conclusions were 
hypothetical at the time, they have since been sub 
stantjated in the light of newer knowledge concerning 
the pituitary gland Their analysis included 100 veri' 
fied cases, a truly sizicable series considering the 
rarity of the disease Up to 1938, Atkinson (6, 7, 8), 
after diligent search of the literature and with the aid 
of the British Oansulat Service all over the Vijorld, had 
been able to uncover only 1606 cases of acromegaly 
which he tabulated in a unique monograph Approxi" 
mately 55 additional cases which were reported dur^ 
mg the past 4 years have brought the total to 1661. 
Autopsies have b:en performed in less than one fourth 
of these At the University of California Hospital, 
over a 5 year period from 1937-1941, 12 cases have 
been so d iagnosed among 35,757 entries, or in ma^ 
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dence of r m 3000 This figure is rather different from 
that reported by the Boston City Hospital for a 6 year 
period from 1930 to 1935, during which time the 
diagnosis of acromegaly was made in 14 cases among 
210,094 entries, or an incidence of i in 15,000 

This bizarre malady is not only rare but it is also 
impressive in its manifestations, protean in its symp' 
tomatology, and kaleidoscopic in its involvement of 
more tissues and organs than almost any other disease 
The onset is likely to be insidious, the course usually 
IS chronic and of long duration and is marked by 
successive waves of remissions and exacerbations 
These characteristics combine to render difficult the 
clear evaluation of the findings in a single case and, 
even more so, of the efficacy of any specific form of 
treatment One dare not theorize or draw sweeping 
conclusions from one or two cases Even the post' 
mortem observations may be misleading unless a cor- 
relation has been established between them and the 
clinical status at the time of death 

In this paper we are reporting the cases of four 
acromegalics whom we have had the opportunity to 
follow for an extended period of time and in whom 
autopsies were performed Three are from the Out- 
I^tient Department of the University of California 
Hospital and one is from the Out-Patient Department 
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of the Hospital for Women and Children. A review 
of the histories leaves us dissatisfied with the thera- 
peutic results achieved and convinces us that, in dis' 
tinction from the neurological aspects, the more 
pervasive endocrinological derangements of this dis- 
ease are not receiving the attention they deserve. It 
seems to us desirable, therefore, to record the course 
of the disease in these four patients and to discuss 
what might have been accomplished by earlier and 
more vigorous therapy. 

CASE REPORTS 

Case I (U. C. H. J^o. 1707). Progressive acromeg- 
aly of 17 years’ duration in a man, treated by pitui- 
tary irradiation in inadequate amounts. Subtotal 
hypophysectomy, urged in the early stages of the’ dis- 
ease to prevent further deformity and the possible 
development of diabetes mellitus, was refused. Dia- 
betes mellitus developed 6 months prior to death 
which occurred at age 37 from gas and oxygen anes- 
thesia preparatory to resection of a pilonidal cyst. 
An enlarged thymus was found at autopsy. 

A a3-year-old unmarried student mechanic presented 
himself at the Out-Patient Department of the University 
of California Hospital on Dec, 17, 1923, with a complaint 
of severe frontal headache of 6 months’ duration. For at 
least 3 years he had noticed gradual coarsening of his 
features, protrusion of the lower jaw, increasing spacing 
of his teeth with attendant difficulty in chewing and 
gradual enlargement of his hands both in thickness and in 
width. He had no visual disturbances except transient 
diplopia on removing his glasses. He perspired profusely 
but had no night sweats. He had no polyuria or poly- 
dipsia; however, he complained of a sense of fullness in 
fce epigastrium and of chronic constipation. A stereo- 
^ntgenograph of the skull which had been taken several 
months previously showed enlargement of the sella turcica 
in all diameters and slight thinning of the posterior 
clinoids. The patient had received 12 roentgen-ray treat- 
ments to the pituitary, the last one 2 weeks before he pre- 
sented himself, but his headache had, as yet, not been 
alleviated. 

The only significant factor in the family history was 
that the patient’s mother was said to have died of liver 
disease, diabetes and hypertension. The patient was bom 
in Siberia. In addition to the usual childhood diseases he 
had typhus fever at the age of 16 and a Neisserian infec- 
tion at the age of 20. Also, during his 20th year a hemio- 
plasty was done on the left side. One year later the re- 
sultant hypertrophied scar was excised and a tonsillectomy 
was done. These apparently irrelevant operations are 
significant in view of the nature of the patient’s death 
during anesthesia 17 years later. 

Physical examination revealed a short, stocky, muscular, 
swarthy and hirsute young man, (fig. i, D and i, F), with 
coarse features, large, heavy zygomatic processes, pro- 
troducing lower jaw and widely spaced teeth (fig. i, C.) 
The height was 65.5 in. (166.5 cm.), the weight 164 lb. 
74.5 kg.) and the blood pressure no mm. Hg systolic and 


64 diastolic. In contrast to the muscular development, the 
lack of strength was striking. Other noteworthy findings 
were moderate anterior cervical lymphadenopathy, an 
extensive birthmark on the left thigh, and typically spade- 
like hands with marked hypotonicity of the fingers. Of 
importance also was the fact that the eyegrounds and 
visual fields appeared normal. 

Roentgenograms of the skull showed a large, globular 
sella turcica, markedly hypertrophied mandible, slightly 
hypertrophied maxilla, enlarged antra, and prominent 
glabella without thickening of the cranial bones. The blood 
Wassermann reaction was negative; the B.M.R. was -5.9 
per cent. The urine showed a specific gravity of 1.020; it 
contained no albumin or sugar and was normal micro- 
scopically. 

Because the patient had recently received roentgen- 
ray therapy, treatment was confined to administration of 
desiccated thyroid substance, in doses of i grain 2 times 
daily, and reduction of caloric intake. In April, 1924, 4 
months later, the headaches were still unrelieved but he 
had lost II lb. in weight (5 kg.) and the hands and fingers 
were less puffy. We then lost contact with him for 4 
years. He again reported on May 2,1, 1928, stating that 
although the headaches had disappeared, prognathism 
and dental spacing were increasing, his eyesight had be- 
come impaired and he was troubled with backache. Upon 
examination the vision in the right eye was 20/20; in the 
left, 20/30. The fundi of both eyes revealed physiological 
cupping and slight temporal pallor. The visual fields 
were slightly flattened in the upper and outer quadrants. 
The B.M.R. was —9.3 per cent. Blood cholesterol was 
216 mg. per cent. The glucose tolerance curve showed 
fasting blood sugar expressed in mg. per cent of 93; hr., 
126; I hr., 178; 2 hr., 169; the urine showed i + sugar in 
the 2-hr. specimen. Because of the suggestive blood-sugar 
curve, the patient was referred to the diabetic clinic for 
dietary control. 

Despite this attempt at control, when the patient was 
seen one year later (May, 1929) the weight had increased 
to 206 lb. (93.6 kg.), a gain of 42 lb. over a 5-year period. 
The lower jaw protruded .5 in. anterior to the upper 
and showed increased spacing of the teeth. The hands 
and feet had become broader. He claimed that libido had 
increased markedly but that he had indulged in intercourse 
only once in 8 years because of ‘fear of venereal infection. 
The visual acuity had decreased (ao/40 in the right eye 
and 20/70 in the left eye.) The fundi appeared unchanged 
but the visual fields, especially, the left, showed definite 
restriction (fig. 2, A). Because of the beginning impair- 
ment of vision, sellar decompression was strongly con- 
sidered. However, pituitary irradiation was given, in- 
stead, with the understanding that if no improvement re- 
sulted surgical intervention would be urged. After on y 
4 roentgen-ray treatments (approximately 625 r to ea 
side') the patient failed to return. 

\vhien the patient again reported in October, i93r> 
yr. later, the weight and blood pressure were the same as 
before. Prognathism and spacing of teeth 
but the size of the feet had remained unchanged. The ac 
ache which he had had for 7 years persisted. A roentgen 

' For full details of roentgen-ray dosage see Addenda, synop 
of roentgen-ray therapy, case i. 
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gram of the spine taken in 1926 had shown that the articu' 
lar fecets of the lumbar region were somewhat irregular 
and that the ;omt spaces were not clear In a film taken 
at this time the appearance of both sacro ihac joints was 
irregular and suggested continuous growth rather than 


eyes was considered as stationary No disturbance of 
taste or smell could be elicited The urine contained no 
sugar The blood revealed a secondary anemia (Hb 70%, 
R B C 3,320,000, W B C 6,600, with polymorphonuclear 
leucocytes 63%, lymphocytes 28%, monocytes 5%. 


Fig 1 Progression op acro>,ieoai.ic stigmata 
OVER 17 YEARS, cflsc J A, at i6 yeafs of age, before 
onset B, ataoyears sho^Mng first evidence of slight 
coarsening of features C age, 23 years when fcst 
seen Note deepening of forehead and nasolabial 
folds, thickening of end of nose, spacing of teeth and 
broadening of wrist and fingers 
D and r, age 23 EandG age 37, note broadening 
and deepening of chest, hirsutism further heaviness 
and coarsening of features and increased prognath 
wm Gam of 40 lb in weight Characteristic cervico 
dorsal kyphosis is absent 



arthritic changes The patient himself called attention to 
the progressive sternal bulging which necessitated the 
purchase of increasingly larger coats He was still suf 
fenng from excessive perspiration and experienced drench* 
ing night sweats Asthenia had been progressive Lateral 
vision was somewhat limited, especially on the right, but 
he had no diplopia or photophobia Although partial 
bilateral optic atrophy was noted, the visual fields had 
not changed apprcaably since 1929 and the process in the 


transitionals 2% and eosinophiles 3%) The roentgenolo 
gist described the films of the skull (fig 3) as follows 

The cramura proper is within normal limits as to sire and shape 
The sella turcica is deformed by an upward displacement and 
tilting of the anterior clinoid processes a posterior displacement 
of the posterior processes and dorsum selbe, and a depression 
of the floor to a level below that of the sphenoidal smus The 
frontal sinus is large and the cranium antenor to it is thickened 
and protuberant The mandible is enlarged throughout The 
vertical portion is so long that dental occlusion is impossible and 
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the horizontal ramus projects forward so that the lower incisors 
are considerably anterior to the upper. The latter are obliquely 
placed apparently in an attempt to reach forward to the lower 
incisors. The structure of the bone of the mandible and alveolar 
portion of the maxilla is slightly coarser than normal. A crude 
estimate of the volume of space occupied by the sella turcica is 
about 3 to 4 times greater than normal. 

Repeated assays of the urine during the preceding 2 
years for the presence of anterior pituitary growth hor- 
mone were carried out in the laboratory of Dr. Herbert 


January, 1937, to the proctology clinic because he had a 
tender, painful swelling at the end of the spine which 
proved to be an infected pilonidal cyst. From comparison 
of the photographs taken in 1924 and those taken in 1937 
(fig. r, D, I , E, I, F, and i G), it was obvious that the 
characteristic actomegah'c stigmata had progressed tna- 
terially during the intervening years although no note- 
worthy change had occurred in the visual fields (fig. 2, B). 
Urinalysis disclosed glycosuria for the first time and the 



big. 2. Pemmetwc charts op case i. A, age, 29 yr. Note slight flattening of upper outer quadrants. 

B, age, 37 yr., shortly before death. Practically no change occurred in 8 years. 

M Evans- and had been negative. By this time it was fasting blood sugar was 329 mg. per cent. Polydipsia and 

anoarent that symptomatically and objectively the endo- polyuria had been present for about 3 morths. the 1 

crinonathv had progressed steadily although the headache glucose tolerance test, performed in November, 1933- " 

J and visual impairment had become sta- shown the following results expressed m mg. per • 


ennopatny udu 

had disappeared and visual impairment had become sta- 
tionary The patient was warned that more serious com- 
plications, notably diabetes, might develop and was urged 
to submit to a partial hypopbysectomy. Since he refused, 
additional pituitary irradiation was given, a total of 2100 r 

in 1931 and 3600 r in 1934- 

After an absence of 2.? years, the patient reported in 

of Experimental Biology, University of California. 

Berkeley. 


fasting blood sugar, 102; yi hr., loi; i hr., 145; and 2 r- 
168. B.M.R. was -j-ii per cent. Roentgenograms 0 t 
skull showed almost no change in 6 years. Roentgeno 
grams of the hands showed increased arthritic changes a 
the margins of the phalangeal joints. Tufting was see 
laterally, but not on the palmar or dorsal aspec ■ 
osteochondroma had developed on the inner 
the upper end of the right tibia. Since an attemp 
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trol the diabetes while the patient was ambulatory proved 
unsuccessful, he was admitted to the hospital on April 13, 
1939 Laboratory studies made at that time showed blood 
scrum calcium, 10 2 mg per cent, blood serum phosphorus, 

5 38 mg per cent, plasma cholesterol, 264 o mg per cent 
The glucose tolerance test was interpreted as indicating a 
high renal threshold for glucose, the readings in mg per 
cent were as follows fasting blood sugar, 2iy, at K hr , 
263, 1 hr , 330, 2 hr , 348, 3 hr , 330, 4 hr , 308, 5 hr , 230 
and 6 hr , 286 All unne specimens were negative for sugar 
save the 2 and 3 hr specimens which gave an olive reduc' 
tion to Benedict’s solution When the patient left the 
hospital, for personal reasons, on April 19, the urine was 
sugar free The diet consisted of carbohydrate, 150 gm , 
protein, 90 gm , and fat, 100 gm The insulin dose was 
30 o 20 u 

The patient re entered the hospital on April 23, 1937, 
and was placed on a preoperativc diabetic regime The 
urine and blood analyses at this time were normal The 
heart measured 15 cm to the left m the fifth interspace 
The heart sounds were of fair quality Blood pressure in 
mm Hg was no systolic, 80 diastolic and pulse rate, 56 
On April 26 the patient was taken to surgery for excision 
of the pilonidal cyst Gas and oxygen anesthesia was be 
gun at 3 20 pm The patient was asleep within 3 minutes 
Before the incision was made he suddenly stopped breath^ 
ing Artificial respiration, adrenalin and caffem adminis' 
tered hypodermically and metrazol intravenously were of 
no avail 

Autopsy 

Because this death apparently resulted from the ancs 
thesia, the necropsy was performed by Dr Jesse Carr of 
the Coroner’s Office on April 26, 1937 
Gross findings The skull showed marked occipital 
thickening The brain evidenced generalized softening 
The hypophysis, which was about the sue of an English 
walnut, was smooth, gray and homogeneous with a few 
areas of degeneration It lay on the optic chiasm The left 
side of the sella turcica was eroded but the right side was 
intact The dependent portion of the gland showed a 
large degenerating mass of tissue which made it impossible 
to remove the gland intact The lungs were edematous 
and partially collapsed The heart weighed 451 gm 
(normal 350 gm ) and was normal except for moderately 
sclerotic vessels It did not show the petcchiae of respira^ 
tory failure The liver was reddish brown and congested 
The spleen and pancreas were congested The stomach 
was normal The kidneys were normal except for slight 
congestion Both adrenals were long, somewhat flattened 
and appeared enlarged The prostate and bladder were 
normal The thyroid was not palpable The thymus was 
approximately 4 times normal size 

Microscopic ^ndings The heart muscle was edematous 
but otherwise normal The lungs showed diffuse edema 
but no consolidation The liver presented the appearance 
of cloudy swelling and some congestion The spleen and 
kidneys were moderately congested The cortical zones of 
the adrenals were clearly marked and showed deposits of 
lipoid throughout One cortical adenoma about 2 mm in 
diameter was seen The medulla was definitely thickened 
and hyperplastic The pituitary was increased in size 
because of the presence of an adenomatous overgrowth 


characterized by an extremely dense cellular background 
of eosinophilic cells (fig 4, A) Neither fibrosis nor inter' 
acinar lymphocytes (which are so often found m thyroid 
glands that have been treated by roentgen'ray) were seen 
The thymus appeared normal although some of Hassall’s 
corpuscles were unusually large Unfortunately the ap' 
pcarance of the thyroid, pancreas and testicles was 
unreported 

The pathohgicaJ diagnoses were eosinophilic adenoma 
of the pituitary with acromegaly, acute pulmonary edema , 



Fig 3 Roentgekogram or skull of case 2 Note large selli 
turcica with depression of floor and displacement of chnoids, 
large sinuses, marked prognathism and malocclusion 


congestion of viscera, pilonidal cyst, thymic hyperplasia, 
and hyperplasia of the adrenals with cortical adenomata 

Summary 

This, then, is the record of an acromegalic who died 
at the age of 37 years, m the 17th year of the disease 
The presenting complaint was headache which failed 
to yield to the roentgen ray therapy of that day 
(1924) The final disappearance of the cephalalgia 
after about a year may be attributed to spontaneous 
decompression of the tumor through erosion of the 
floor of the sella turcica The course of the disease was 
characterized by steady progression of the endocrine 
manifestations despite roentgen ray therapy (which 
had consisted of an unknown amount during 1923 and 
1924 and of about 7200 r between the years 1929 and 
1934) Visual impairment was slowly progressive 
until 1929 but was held m check thereafter 

A noteworthy observation in this case is the late 
onset of diabetes which appeared only 6 months 
prior to dca'th An individual with active acromegaly 
apparently always is a potential diabetic The patient 



481 


MINNIE B. GOLDBERG AND H. LISSER 


. Vo 


died a thymic death as a result of the induction of 
gas and oxygen anesthesia for excision of an infected 
pilonidal cyst. At autopsy an enlarged thymus was 
found. We might speculate whether the enlargement 
of the thymus was the result of its failure to involute 
or whether regeneration and hypertrophy of thymic 
tissue had been stimulated by the increased produc' 
tion of growth hormone from the hyperplastic eosino- 
philic adenoma of the pituitary. The fact that prior 
to the onset of the disease the patient had undergone 


■line 1 

with a remarkable degree of visceromegaly but with- 
out evidence of diabetes mellitus or of increased intra- 
cranial pressure. Exitus at the age of 45 was due to 
degeneration of the anterior pituitary adenoma, puru- 
lent sphenoiditis and terininal bronchopneumonia. 

The patient, a 31-year-oId unmarried truck driver, first 
entered the University of California Hospital on June 6, 
1922, because of facial and skeletal changes, impairment 
of hearing and inability to breathe through his nose. His 
family history was irrelevant. His past history was not 



Fig. 4, A. EosiNOPHtuc ADENOMA OE HYPOPHYSIS of Case X. Note highly cellular structure and absence 
of fibrosis despite pituitary irradiation. X90. B. Thymus. Note unusually large Hassall's corpuscle. 
X90. The thymus was j to 4 times larger than normal for a man 37 years of age. 


two surgical operations without untoward reactions 
would be an argument in favor of the latter hy- 
pothesis. The adrenals also were hyperplastic and 
showed minute cortical adenomata. The microscopic 
picture of the eosinophilic adenoma of the pituitary 
was more important for what it failed to show than 
what it showed. The appearance was that of an 
exceedingly active adenoma composed of eosinophilic 
cells but without .the slightest evidence of fibrosis or 
interacinar lymphocytes which might have been ex- 
pected as a result of irradiation. Thus, we are forced 
to the conclusion, from both clinical and pathological 
evidence, that the roentgen-ray therapy given in this 
case was woefully inadequate. One wonders whether 
this patient would have been spared much of the 
acromegalic disfigurement, the complication of dia- 
betes mellitus and the thymic death if he had agreed 
to submit to subtotal hypophysectomy fairly early in 
the course of his disease. 

Case 2 (U. C. H. >io. 87776). Progressive, out- 
spoken acromegaly in a man, 25 years in duration. 


remarkable. He had sustained two broken ribs at the age 
of 13, which had left him with a permanent deformity of 
the chest, and a broken nose at the age of 16. He had had 
scarlet fever in childhood and typhoid fever at the age of 
^ 9 - 

The present illness began at the age of 19 when the 
patient noted a sudden and rapid increase in height and 
weight and found that he required increasingly larger 
hats and gloves (fig. 5, B). His hands became so large that 
they began to annoy and handicap him in his work. His 
feet did not grow as rapidly. During the intervening n 
years he had gained in lb. (from 145 lb. to 256 Ib.). H^ 
had noted drowsiness for 3 to 4 years and difficulty m 
chewing due to increasing prognathism with consequent 
malocclusion for 2 or 3 years. Libido and potentia ha 
not been impaired. He complained of difficulty in 8teat 
ing through his nose, of dyspnea on exertion, but he a 
no palpitation or edema. He had an excellent appetite an 
a special fondness for carbohydrates. Constipation an 
an occasional “gas attack were his only gastrointe^ina 
complaints. Shortly before admission he experiena > 
creased frequency of micturition without poly T®' • 
Perspiration was profuse. He had had right fronta oa 
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aches of a sharp, shooting nature for about a year but no 
visual disturbances, vertigo, dirtiness, convulsions or 
paralysis When he held his right forearm and hand m the 
horizontal position, paresthesia occurred which could, 
however, be relieved immediately by dropping the arm 


and showed considerable acne There were seborrheic 
warts on the shoulders The nose was extremely large, 
the skin and subcutaneous tissues were thickened and the 
naso labial folds were striking The nasal septum deviated 
to the right so that much of the breathing space was 



Fig y Case 5 A B, C, ages x 6 , 10, 3 "'* ~ - - 

J9 years G, age, 45 years, after death > 

enlargement of nose, frontal bosses and n .,.j, « s.«<.asing jiiugnathtsm 


1C E, F, age 
progressive 


His most recent complaint, of one month's duration, 
was impairment of hearing 

The patient was large and obese He had a protruding, 
deformed chest, sbght dorsal kyphosis, a prominent ab- 
domen and long arms The hands were so immense that 
he could not obtain sufficiently large gloves (6g 6, A ) 
The height was 74 in (188 o cm ) and weight was 243 lb 
(1104 kg) The head was large and showed prominent 
frontal bosses and a deeply furrowed brow The lower 
jaw was protuberant and massive The hair on the head was 
thick and coarse while that of the eyebrows was thin and 
sparse especially in the lateral halves The skin was coarse 


occluded The pharynx was edematous and injected, the 
tonsils were hypertrophied and infected The gums were 
hoggy and retracted and the teeth showed evidence of 
tauch dental work The tongue was large and meaty 
The cars appeared normal, however, the patient could not 
hear the tick of a watch beyond the distance of 3 or 4 cm 
on either side (normal distance about 9 cm ) The chest 
was normal except for the bulging of the left antenor 
wall The abdomen was normal The heart was not en* 
larged, the blood pressure was 120 and 65 mm Hg 
systolic and diastolic, respectively The genitalia were 
normal The extremities, however, were remarkable The 
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chiasm was very wide. The pituitary gland was unrecog' 
nizable; it consisted of a shapeless mass of necrotic tumor 
or abscess. The sphenoid sinus contained much greenish' 
white purulent material. On the floor of the skull were 
many exostoses, especially over the anterior and middle 
fossae where plates of bone protruded into the temporal 
sulci. The crista Galli was very prominent. The brain 
weighed 1500 gm. (normal 1360 gm.) The pia arachnoid 
just behind the optic chiasm under the third ventricle was 
thickened. Sections through this region showed some 
petechial hemorrhages into the thalamus and small cystic 
cavities in the lenticular nuclei. The largest of these was 
not more than 2 mm. in diameter. Petechial hemorrhages, 
probably agonal, extended along the brain stem into the 
medulla. The third ventricle was somewhat dilated, ah 
though the lateral ventricles were collapsed, and the aque' 
duct was patent. The blood vessels appeared normal. 

The thorax was well clothed. The ribs were widened, 
thickened and distorted. The heart was greatly enlarged; 
it weighed 620 gm. (normal 350 gm.). The ventricular 
walls were considerably hypertrophied, the left measuring 
II mm. and the right 4 mm. The right atrium contained a 
huge pedunculated thrombus which subtotally occluded 
the tricuspid orifice and was attached to the valve and 
chordae tendinae. The left atrium was normal. The coro' 
nary vessels were prominent and sclerotic. Atheromatous 
deposit was seen in the atrial surface of the mitral valve 
and in the aorta just above the aortic valve. The endo' 
cardium seemed to be somewhat thickened and opaque. 
No valvular lesions or areas of myocardial softening were 
seen. The pleura was smooth, moist and glistening. The 
left lung showed extensive bronchopneumonia throughout 
the lower lobe. Firm areas of consolidation were found in 
the right lower and the middle lobes. The mediastinal 
and tracheo'bronchial nodes were enlarged and anthra' 
cotic. Remnants of thymic tissue were seen in the superior 
mediastinum. The thyroid was enlarged, weighing 90 gm. 
(normal 45 gm.). It contained more colloid than normal 
and a few small colloid'Containing areas were distinctly 
encapsulated. Two parathyroids were identified. 

The stomach and intestines were greatly distended 
with gas. The peritoneum was smooth, moist and glisten' 
ing. No free fluid was seen. The appendix was normal. 
The spleen was greatly enlarged and congested. It was 
septic in type. The capsule was dull and thickened in 
places over apparent infarcts. The pulp was soft and easily 
scraped away with a knife. The liver was enormous, ex' 
tending over a hand’s breadth below the costal margin. It 
'weighed 6200 gm. (the largest liver previously recorded 
weighed 5900 gm. and normal weight is given as 1500. 
gm.). The cut surface showed passive congestion with 
nutmeg appearance. On the inferior surface of the left 
lobe was a sharply demarcated lighter area which ex' 
tended into the substance of the liver. The gall bladder 
contained thin, bloody bile. Its lining appeared acutely in' 
flamed and hemorrhagic. The pancreas showed advanced 
postmortem softening. The adrenals were enlarged; one 
contained an adenomatous area about 8 mm. in diameter. 
The right kidney was about two times normal size, it 
weighed 460 gm. (normal 300 gm.). The capsule stripped 
easily, leaving a surface flea-bitten in appearance. The cut 
surface showed marked swelling. The cortex was thick' 
ened and the pyramids were deeply congested. The pelvis 


showed many petechial hemorrhages. The left kidney tos 
similar; it weighed 450 gm. The ureters and bladder were 
normal. The testes were soft but of normal size. The 
prostate was normal. 

Microscopic findings. Dr. C. L. Connor made the patho- 
logical examination of the tissues after they had been 
fixed in formalin for a long time. Special stains could not 
be used, but the findings which are given were recognized 
without difficulty. 

The heart showed large, probably hypertrophic muscle 
fibers. In many places the muscle had degenerated into 
collagenous material which had formed scars throughout 
the myocardium. A section of the coronary artery showed 
more than 50 per cent occlusion by atheromatous de- 
posits and fibroblastic proliferation into the intima. There 
was no considerable infarction but the condition resembled 
the so-called fibrous myocarditis of arteriosclerosis. 

Section of the lungs showed a marked infiltration with 
polymorphonuclear cells into alveoli, bronchi and bronchi- 
oles. This part of the lung was aerated in only a few 
rounded spaces. The condition was an example of severe 
acute bronchopneumonia. 

In the liver patches of fat in more than moderate 
amount were scattered sometimes around a central vein 
and sometimes nearer the portal areas. Fibrous tissue was 
slightly but definitely increased around the lobules, in 
some places almost completely encircling them. There was 
some reduplication of the bile ducts in the portal areas 
with the formation of double cords of cells such as is seen 
in cirrhosis. No glycogen was present. 

Considerable swelling and postmortem degeneration of 
the epithelium had taken place in the tubules of the 
kidneys. Some fatty infiltration was seen in the cells of 
the convoluted tubules. The glomeruli were large. There 
was slight thickening of Bowman’s capsule which may 
have been due to the prolonged fixation. A similar collagen 
swelling of the interstitial tissues did not seem to be 
antemortem edema. The wall of blood vessels was some- 
what thickened but showed only a minimal amount of 
proliferation of the intima. Except for the increase in size 
and for the lipoid deposits in the convoluted tubules, the 
kidneys appeared normal. No profound change from the 
normal was found in the testes. Mitotic figures were 
present in the cells of the seminiferous tubules. Cells 0 
Leydig could be seen in small numbers in the interstitia 
tissue. These did not appear to be increased or decrease 
in number or structure. 

The three parts of the pituitary gland could be identi 
fied although not all of the anterior lobe was in the sec^ 
tion. There was no capsule around the gland and 
known amount of tissue had been lost. What remaine 0^ 
the anterior lobe apparently was composed of one type 
cell only which had stainable cytoplasm and was of nej^ 
red color; these apparently were eosinophilic cells w 1 
contained granules. The fact that the cytoplasm stain^^ 
all may be considered an eosinophilic charactenstic- 
basophils were found. Very few cells with „ 

cytoplasm were seen (fig. 9). The thyroid contajne m 
colloid than normal. The alveoli were generally 
groups of smaller alveoli were present. In these, as 
in the larger ones, the cells were not flat but low cu 
in shape. Many of the lining cells had Vnd 

cause of postmortem changes. Histologically, 
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. ppcarcd to be simply hypertrophied. Ho\vc\’cr, it showed 
more than the normal amount of connccti\c tissue and 
slight in 61 tration with I>’mphocytcs The parathyroid 
glands rontained the usual two t>’pes of cells, the chief 
cells bemg mudi more numerous cosmophils 

They looked like normal glands except for their increase m 
size 

The edreiuiL were distorted apparently because of an 
overgrowth of cortical cells since the distortion was more 
than can be acraunted for by mechanical postmortem 
damage. As in hyperplastic glands, the three layers of 
cortex were not distinct. There had been numerous locah 
i3id areas of hyperplasia, some partly encapsulated and 
some completely encapsulated which formed so^Hed 
adenomata At the same time some thickening of the 
capsule had occurred with an increase of connective tissue 
betv. cen cells and groups of cells m the outer cortical zone. 
Deeper m the cortex some islands of connective tissue 
with processes ramifj'ing through the tissue were ob' 
served. These fibrotic changes no doubt represent cortical 
atrophy follow’mg hyperplasia and may be considered an 
involutionar>" process c\*cn though the gland was hyper* 
plastic. It probably had been more hyperplastic at one 
time 

The thi^mus tissue wxis much more abundant than 
normal in a person 45 of age. The mass of fat which 
included the thymus measured about 4 X j Xa cm A large 
portion of this mass was thymus tissue It was cellular. 
In some parts the cortex and medulla could be distm* 
guishcd. The Hassall's corpuscles were about as far apart 
as they w»ouId be m the thymus of a child, many were 
present and a few of them were cala6cd The condition 
evidently was due ather to lack of norma! involution or 
to hyperplasia 

No important changes were obserxed in the brain The 
cortical tissue around blood vessels wxis somewhat de- 
generated. The cysts in the basal nuclei were lined with 
ependyma and presumably were diverticula from the 
ventricles 

Pdtliologicdl dwgnoscs were eosinophilic adenoma (dc* 
generated) of the pituitary’ wuth marked acromegaly, 
marked xasccromegaly, simple h>'pcrtrophy of tlic th>Toid 
and panithjToid glands, and h>'perplasia of the th>’mus 
and adrenals, coronarj' sclerosis; purulent sphcnoiditis; 
and tcrmmal bronchopneumonia. 

Summary 

In this case the unimpeded progress of acromegalic 
changes over a penod of a6 years is recorded The dis- 
ease first manifested itself at the age of 19 with a sud- 
den spurt of growth. Wlicn the patient died at the age 
of 45, he presented an ad\’anced picture of the hideous 
and grotesque changes which may occur under the 
influence of an cxccssix’e amount of growth hormone. 

Except for the urinary findings suggestix’c of ne- 
phritis, the condition W'as rclativ’cly uncomplicated 
Headache and x'lsual impairment w’cre minimal and 
diabetes never developed as far as we know We did 
not sec the patient during the last 5 years of his life. 
Because, and only because, of the absence of complica- 
tions, the condition was allowed to progress for a6 


years The sole therapy given was by roentgen ray, 
approximately 2100 roentgens m four exposures in 
1923 The sudden onset of intractable headache 
shortly before death may have been caused by an 
exacerbation of growth of the pituitary adenoma or it 
may have been related to the purulent infection found 
m the sphenoid sinus at autopsy. The immediate 
cause of death wa§ terminal bronchopneumonia. 

The advanced degree of visceromegaly found at 
autopsy is particularly noteworthy. The liver was the 



Fig 9 EoMvorHiuc ADENO\u OF iuroPH\“sis Note closely 
packed cellular structure X95. 


largest which has ever been described m acromegaly 
(6200 gm) The largest previously reported, by Dallc- 
magne, u'cighcd 5900 gm. 

Case 3 {C. H. Jvjo. 57403). Post-menopausal on- 
set of acromegaly in a woman, complicated by latent 
syphilis, arteriosclerosis, hypertension, diabetes mcl- 
htus, multiple adenomata of the thyroid, retinal de- 
tachment, breast tumor, and pseudo-tabes Treatment 
consisted of pituitary irradiation in inadequate dos- 
age. Death occurred at age 58 from degeneration and 
hemorrhage of the eosinophilic adenoma of the pitui- 
tary into the sphenoid sinus and the pharynx. 

A widow’, 56 years of age, came to the Out-Patient 
Department of the Hospital for Women and Children on 
August 22, 1934, complaining that for 4 years since her 
menopause, she Ind had increasing difficulty m locomotion, 
associated w’lth pam and stiffness in the knees and increas- 
ing unsteadiness of gait She had to W’atch w’hcrc she put 
her feet, could not gauge distances and was continually 
bumping into objects She often staggered and frequently 
she fell Vision wxis failing steadily, especially in the right 
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eye which was hemianopic. During the same interval 
there had been a great change in her appearance which was 
manifested by progressive enlargement of chm, tongue, 
nose, hands and feet. She neither suffered from headaches 
nor was she subject to respiratory infections. She had had 
palpitation of the heart as well as edema of the ankles for 


narrow. The right pupil was smaller than the left, it- 
regular and fixed to light although it reacted consensually. 
The left pupil reacted normally. The retina appeared to be 
detached from the temporal portion of the right eyeball. 
The left disc was somewhat blurred. The visual fields, 
determined by perimetry with a y mm. test object, were 



Fig. 10. Case 3. A, age 53 years. Note vertical' urrowing and thickening of forehead, marked puffiness around eyes, narrow lid 
slits, thickened nose and lips. S, note wide wrrsts and fingers, thickened terminal phalanges, and thickened hypertrophied blood ves- 
sels. C, normal adult male hand for comparison. 


4 years. She complained of much flatulence and increasing 
constipation. Nocturia had occurred a or 3 times nightly 
for about 4 years. She had polyuria but no polydipsia. She 
was always warm, perspired profusely and tired easily. 
She did not use any alcohol, tobacco or drugs, but drank 
about y cups of coffee and tea daily. The appetite was 
very good. The maximum weight of aoy lb. was attained 
at the onset of the illness. About 2 years before the pre- 
senting date she had been told that slie had diabetes; on 
a special diet, to which she had adhered only for a short 
time, she had lost about 3y lb. 

The patient was married at the age of ly. Her husband 
met an accidental death 14 years later. Of 8 pregnancies, 
2 terminated in spontaneous abortions. Three children 
died in infancy. The three living children were 40, 34 and 
29 years of age, respectively. The daughter aged 40 had 
syphilis which may have been congenital. At the age of y4 
years the patient had had a moderately severe attack of 
broncho-pneumonia. Menstruation had begun at the age 
of 13, periods had occurred every 28 days, had lasted for y 
to 6 days and had been characterised by profuse flow. The 
menopause was complete at ya years of age. 

The patient presented a typically acromegalic appear- 
ance. She had large coarse features, deeply furrowed brow, 
protruding mandible, prominent frontal bosses, hyper- 
trophic nose and large, spade-like hands (fig. 10, A and 
10, B). The height was da.y in. and the weight 170 lb. 
The skin was thick, dry and coarse. She had several 
pedunculated fibromata on the neck, a large one on the 
■ inner aspect of the right thigh and one on the dorsum of 
the left foot. The eyelids were puffy and the eye slits 


normal save for a large nasal defect on the right which 
may have been due to the retinal detachment. Except for 
hypertrophy, the nose was normal. The lips were thick 
and the lower jaw was prognathic. The teeth in the lower 
jaw were spaced widely and in poor condition; marked 
periodontitis was present. The upper jaw was edentulous 
The tongue was very large and was traversed by a deep 
midline fissure. The nasopharynx was slightly injected. 
The tonsils were small and cryptic. The submaxilbty- 
axillary, inguinal and epitrochlear lymph nodes were en- 
larged. The thyroid was nodular and considerably ro 
larged. The thorax was barrel-shaped; the sternum was 
thickened and protruding. The breasts were soft and u 
but showed no masses or tenderness; the nipples were in 
verted. The lungs were normal by percussion and auscu ta 
tion The heart was considerably enlarged; the point 0 
maximum impulse was in the 6th interspace at the an 
terior axillary line. A systoh'c murmur was heard over t e 
entire precordium; it was loudest over the aortic a 
mitral areas. The systolic blood pressure was 180, t e 
diastolic, 100 mm. Hg. The rounded edge of the liver was 
palpated about 4 cm. below the costal margin. The an 
were large and spade-Hke. The thickening involved esp 
dally the terminal phalanges. The feet were Hoa an 
thick. The ankles showed shght pitting edema. T e vei 
and arteries of the upper and lower .^^1 

hypertrophied and tortuous. Considerable cervico - 
kyphosis and moderate lumbar lordosis with accomp 
ing limitation of motion were observed. The 
let was relaxed. A pea-sized fibroma, sum at 
fibromata of the skin, was found just inside the intro 
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A considerable amount of yellow discharge was noted 
Advanced senile vaginitis was evidenced by adhesions of 
the vault which obliterated the fomices The uterus was 
small, anteriorly situated and freely movable The adnexac 
were normal 

The patient's gait was markedly ataxic, she put down 
her feet m an unsteady manner The Romberg sign was 
positive, the patient staggered in all directions The 
muscles showed no weakness, atrophy or Hbrillation All 
movements were performed sluggishly Taste and smell 
were normal There v.'as slight impairment of sensation 
in the right extremities The tendon reflexes were equal 
and active Clonus and the Babinski sign were absent 
Position sense was intact The ataxia was confined to the 
lower extremities, the finger-to nose test was well done 
whereas the heel tO'knce test was poorly done 
The significant observations made by laboratory cv 
ammation were as follows The unne, examined on Aug 
a8, 1934, showed a faint trace of albumin, no sugar, many 
calaum oxalate crystals, numerous white blood cells and 
4 to 5 red blood cells per high dry field Two weeks later 
5+ sugar was found in the unne The blood count 
showed Hb 97 per cent (Sahli), RBC 5,300,000, 
WBC 6000, with polymorphonuclear leucocytes 60 
per cent, lymphocytes 39 per cent and transitional i per 
cent Fasting blood sugar was 296 2 mg per cent The 
blood Wassermann reaction was 3 + m three dilutions 
(Kolmer) B M R was +22 per cent By electrocardio 
graphic examination of the heart, the rate was 72, the 
rhythm was regular and of normal smus origin The PR 
interval was 0 16 and the QRS was o 08 seconds The 
P waves were moderately broad and notched and there 
ws evidence of left preponderance consistent with a 
hypertensive heart 

Stercoroentgenographs of the skull showed that the 
calvarium was thick and the bony texture was coarse 
and dense The sella turcica was enlarged but the floor 
and the clinoids were intact The pineal body was densely 
calcified but not noticeably displaced The frontal sinuses 
enlarged {fig ii) Roentgenograms of the 
snds showed thickening of the bones with characteristic 
tu ting of all terminal phalanges The knee joints showed 
tat cr extensive hypertrophic changes, but no evidence 
0 a destructive lesion Fluoroscopic examination of the 
est revealed a rounded shadow above the arch of the 
suggested a substemal extension of the 
yroid The arch of the aorta was sclerotic and wide in 
t^he antero posterior view, partly due to rotation The 
cart app^red hypertrophied especially in the antenor' 
posterior diameter 

On the basis of the physical findings the following diag- 
^ses were made pituitary tumor with acromegaly, dia^ 
me litus , latent syphilis , arteriosclerosis with hyper' 
j hypertrophy, multiple adenomata of 

yroi 1 retinal detachment of the right eye, multiple 
* ^ricosities , senile vaginitis , and chronic hyper' 
as ^ Most of the complications of acromegaly 

e as a few extraneous conditions were evident in this 


patient was diflicult because of her 
tKi» ° ‘^P^rate It consisted of dietary management of 
of control of the syphilis by administration 

rau salicylate intramuscularly and potassium iodide 


orally Since the patient did not adhere to the diet, the 
unne never was consistently free of sugar In February, 
1935, following a severe acute upper respiratory infec' 
tion, the patient was hospitalized for control of diabetes 
A glucose tolerance test gave the following results in 
mg per cent fasting blood sugar, 234, at hr , 284, 1 
hr, 332, 2 hr, 346, and 3 hr 206 The quantitative 
urinary sugar was 8 6 gm or 3 8 per cent The blood 
cholesterol was 146 4 mg per cent, the B M R was +36 
per cent Lumbar puncture yielded a clear, colorless fluid 
under a pressure of 210 mm of water, sugar of no mg 
per cent, a cell count of 10 with 5:0 per cent polymorpho 
nuclcars and 50 per cent lymphoc>tes, negative Wasser 



Fig 11 Robntcenccram OP skuu OP case j Note ‘hickened 
caKanum, huge frontal sinuses prognathism and enlarged sella 
turcica 


mann and Pandy reactions, a slightly positive Nonne and 
a gold curve of 0111211000 

After a week’s hospitalization the patient was dis 
charged with sugar free unne, on a diet which consisted 
of carbohydrate, 100 gm .protein, 65 gm , and fat, 100 gm 
(a total of 1566 calories), without insulin Three months 
later the urine still was suganfree, the fasting blood sugar 
was 190 4 mg per cent Since the diabetes and syphilis 
were under control, pituitary irradiation was begun 
After 3 roentgen ray treatments to the region of the 
hypophysis, the patient volunteered the information 
that her shoes seemed large and that her hands were less 
puffy than previously The adenoma of the thyroid was 
definitely smaller, but this may have been an iodide effect 
Roentgen ray therapy was continued until a total of 800 r 
had been given to each side The last treatment was given 
on August 20, 1935 

Four months later, in December, 1935, the patient bad 
a severe upper respiratory infection which persisted for 
II days Following this illness a very hard, painless mass 
about the size of an egg appeared just below the nipple 
of the right breast It was attached to the overlying 
reddened skin A large lymph node was palpable in the 
right axilk The left nipple was inverted and a small firm 
lump was observed beneath and medial to it Both nodules 
were opaque to transillumination The condition sug 
gestwl caranoma Surgical exploration was to be done 

* For details of roentgen ray dosage see Addei^da, synopsis of 
roentgen ray therapy, case 3 
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after a few days of treatment with hot compresses to 
allow the inflammatory reaction to subside. The patient 
failed to return until 9 days later at which time the mass 
was smaller and more rubbery. One month later the mass 
had disappeared and the diagnosis was revised to inflam' 
matory mastitis. 

Early in 1936 the patient again was hospitalized for 
control of diabetes. The fasting blood sugar was 285,6 
mg. per cent and the cholesterol 303 mg. per cent. When 
she was dismissed on Feb. 29, 1936, the urine sugar-free, 
on a diet consisting of carbohydrate, no gm.; protein, 
70 gm.; and fat, 100 gm. (a total of 1620 calories) and 
insuhn 12-0-12 u, the fasting blood sugar had dropped to 
153.8 mg. per cent and the blood cholesterol to 250.5 mg. 
per cent. From this time on the patient became completely 
discouraged and unco-operative. Whether the necessity 
for injections of insulin was responsible for her attitude 
is difficult to say. Her condition became steadily worse. 
Finally, on Sept. 30, 1936, she entered the San Francisco 
' Hospital in coma with temperature of io4.6°F. For several 
weeks before entry she had vomited and had suffered from 
severe headache. She was said to have lost the lateral 
field of vision in the left eye. On examination the left 
pupil was dilated and failed to react to light. A choked 
disc was observed in the left fundus. She had bleeding 
from the left side of the pharynx. The blood pressure was 
240 and too mm. Hg systolic and diastolic, respectively. 
The knee jerk reflexes were diminished. A blood count 
showed; Hb. 98 per cent, R.B.C. 6,000,000, W.B.G. 
12,200 and a normal differential count. The spinal fluid 
contained 27,000 cells of which 45 per cent were red 
blood cells and the remainder were polymorphonuclear 
cells. The patient died on Oct. i, 1936, without having 
regained consciousness. 

Autopsy 

Gross findings. The body was that of an obese, grey 
laired, acromegalic female about 50 years of age. Distribu- 
;ion of the hair was normal. The right pupil measured 
ibout 3 mm. and the left about 5 mm. in diameter. The 
lasal septum was intact. The upper jaw was edentulous; 
several teeth were missing from the lower jaw; those re- 
naming were fairly well preserved. The tongue was large. 
There was a blood clot in the pharynx on the left side but 
ao bleeding point was seen. A movable mass about 3 cm. 
in diameter which was not attached to the skin was seen 
under the ramus of the jaw on the right. The trachea was 
in the midline. The breasts were small and showed in- 
verted nipples. The chest and abdomen were not re- 
markable. The genitalia appeared normal. The lower ex- 
tremities were relatively normal but the upper ones were 
disproportionately long, extending to the middle of the 
thigh. The hands were exceedingly large with huge 
phalangeal joints and clubbed fingers. There were several 
papillary skin lesions over the body, some extending as 
far out as 2 cm. 

The scalp stripped from the skull with ease, ine 
calvarium was thickened, measuring i cm. at one point 
but the bone was rather soft and could be sawed with 
ease. The meninges were normal. The brain weighed 1250 
gm. (normal 1360 gm.). Its surfkce appeared normal. No 
palpable tumors were found within the brain substanc^ 
The anterior and posterior clinoid processes were eroded 


away. The sella turcica was deepened and filled with the 
enlarged pituitary gland which had penetrated through 
the floor into the sphenoid sinus and at one point into the 
pharynx. At this point bleeding was observed. The pitui- 
tary was approximately 4 times normal size and weighed 
12 gm. It was soft, congested and had no distinct form. 
The thyroid was enlarged and congested. The left lobe 
weighed 45 gm. and the right 55 gm. (normal total weight 
45 gm-)- 

The pleural cavity contained no free fluid but adhesions 
were seen between the apex of the left lung and the rib 
cage. The left lung was subcrepitant throughout. The 
bronchi appeared normal. The pulmonary vein contained 
no antemortem clot. The lymph nodes were small and 
anthracotic. On cut section the lung was somewhat con- 
gested and the apex was sh'ghtly scarred. No areas of 
consolidation were seen. The right lung was similar to the 
left. 

The pericardial cavity was obliterated by dense, firm 
adhesions. The heart with adherent pericardium weighed 
525 gm. (normal 250 gm.). The right ventricle measured 
4 mm. and the left 5 mm. in thickness. The endocardium 
was smooth throughout. The valves were normal. The 
auricles contained no antemortem clots. The coronary 
arteries showed considerable arteriosclerosis but no ob- 
literation or narrowing. 

The abdominal cavity contained no free fluid. The 
serosal surfaces were smooth and shiny. The appendix 
was bound to the parietal wall by dense, firm adhesions. 
One adhesion was observed between the gall bladder 
and the large bowel. The diaphragm extended to the 5th 
interspace on the right and to the 5th rib on the left. 
The liver did not extend below the costal margin. It 
measured 30 X25 X8 cm. and weighed 2350 gm. (normal 
1500 gm.). Its surface was smooth except for a plaque of 
scar tissue 3X4 cm. in the left lobe. The parenchyma 
under the scar tissue was dense and firm and cut with 
resistance while that of the liver in general was rather 
pale and showed fatty trabeculations. The gall bladder 
contained 30 cc. of tan-colored bile. The biliary passages 
were patent. The spleen weighed 460 gm. (normal 200 
gm.) and measured 18 X9 X3 cm. Its surface was smooth 
and on cut section appeared congested. The left kidney 
was pale, weighed 245 gm. (normal 300 gm.) and stripped 
with great difficulty. The cortex was 8 mm. thick. It con- 
tained a normal amount of perirenal fat. The renal pelvis 
was normal. The right kidney weighed 240 gm. and re- 
sembled the left. The adrenals appeared normal in size 
and shape. The left weighed 5 gm. and the right 15 gm. 
The pancreas was normal. The aorta was sclerotic 
throughout its entire length. The spinal cord in the 
lumbar region appeared normal. The small and large 
bowels contained dark, bloody material. The vaginal wall 
was thickened throughout, with small plaques of dense 
fibrous tissue. The cervix was atrophic and the os was 
patent. The uterus was normal in thickness but con- 
tained two papillomata in the mucosa. The fallopian 
tubes were apparently normal. The ovaries were approxi- 
mately normal in size but were firm and almost stony m 
consistency. 

Microscopic findings. In the brain numerous calcarious 
bodies were observed in the choroid plexus of ^ 
posterior horn of the ventricle. The meninges at the base 
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of the brain were congested and contained moderate 
numbers of polymorphonuclear leucocytes The hypO' 
thalamus contained numerous amylaceous bodies The 
tissue was loose and there were a few round cells about 
several of the vessels The pituitary (6g 12) was replaced 
largely by hemorrhagic necrotic debris and great numbers 
of polymorphonuclear leucocytes The acini which re 
mamed intact stained pink with hematoxyhn and cosin 
and were widely separated by edema and hemorrhage as 
well as infiltrated by red blood cells and polymorpho 
nuclear leucocytes The overlying meninges were thick 
ened with fibrous tissue and also were heavily infiltrated 
with the same type of cells The submaxillary mass 
showed increased fibrous tissue reaction about lymphoid 
elements The polypoid mass m the skin was covered by 
normal epithelium and was composed of masses of hya 
United fibrous tissue The acini of the thyroid were lined 
with cuboidal epithelium and filled with pink staming 
colloid An increased amount of interlobar connective 
tissue was noted indicating involution perhaps of a 
previous hyperplasia 

The fibrous tissue strands between the muscle fibers 
of the heart were moderately increased The pericardium 
showed fibrous tissue thickening There was a generous 
sprinkling of round cells and polymorphonuclear Icuco' 
c>'tes among the muscle bundles A large calcarious plaque 
was seen m the intima of the aorta Slight scarring about 
the vasa vasonim and a few round cells were present 
The aveolar walls of the lungs were congested and the 
alveoli contained debris and occasional red blood cells and 
leucocytes The septae contained fibrous tissue 

The liver showed marked increase in penlobar con 
nective tissue of the cells and contained increased fat 
The wall of the gall blader was edematous and showed 
fibrous tissue thickerung Small collections of round cells 
were present in the mucosa the villi of which were thick 
ened and adherent to one another A large artery in the 
wall contained collections of round cells about the vasa 
vasorum The pulp or the spleen was congested and in 
filtrated with polymorphonuclear leucocytes The vessels 
of the pancreas were congested, only a few small islets 
were present The kidneys contained small collections of 
round cells under the capsule and about some of the 
congested blood vessels The glomeruli were large but 
otherwise normal An occasional hyaline cast was seen in 
the tubules The adrenals were normal 

The breasts showed ducts which appeared to be 
dilated One duct was filled with an mtracanalicular mass 
of fibrous tissue and had no lining epithelium Large foci 
of round cells were seen about the ducts and acini No 
follicles of germinal epithelium were present m the 
Ovanes The ovarian tissue was replaced by corpora al 
bicantes and fibrous tissue The uterus showed atrophic 
endometrial glands some of which had become cystic 
and were lined by low columnar epithelium and were filled 
with pink staining debris The uterine muscle was fibrotic 
The salpinx showed a slight increase in the connective 
tissue of the fimbriae Underlying the atrophic epithelium 
of the vagina were numerous round cells The spinal cord 
was riddled with small amylaceous bodies The cells of 
the dorsal column and anterior horn were normal The 
meningeal \esscls were congested but showed no m 
Qammatory change 


The pathohpea] diagnoses were eosinophilic adenoma 
of the pituitary with perforation of the sphenoid sinus 
and hemorrhage into the pharynx, acromegaly, acute 
basilar meningitis, simple nodular goiter, chronic adhesive 
pericarditis, generalized ateriosclerosis with cardiac hyper 
trophy, muliple polypi of the uterus, multiple fibromata 
of the skin, chronic cystic mastitis, mtracanalicular 
fibroma of the breast, chronic cholecystitis, healed apical 
pulmonary tuberculosis, and chronic submaxillary lymph 
adenitis 

Summary 

The onset of acromegaly in this case occurred at 
the age of 52 years, following the menopause The 



Fig 12 Case 3 Eosinophilic adsnoma op the hypophysis Note 
degeneration and areas of hemorrhage and edema X tao 


duration of the disease was 6 years Death was due 
to hemorrhagic necrosis of the pituitary adenoma with 
extension through the sellar floor into the sphenoid 
smus, and hemorrhage into the pharynx The symp 
toms were acral enlargement, difficulties with loco 
motion, failing vision, polyphagia, polyuria and pro 
fuse perspiration Headache appeared terminally 
The complications were numerous and confusing 
Diabetes appeared early in the course of the disease, 
having been diagnosed 2 years after the onset It was 
poorly controlled The visual field defect, which is so 
characteristic of pituitary tumors, was due in this 
case to a retinal detachment This complication has 
been reported only once before in acromegaly in a 
recent article by Elaum and Ralh (9) The presenting 
complaint of locomotive difficulties of an ataxic nature 
and the positive serology were suggestive of tabes 
Closer study showed that it was undoubtedly a 
pseudo tabes which has been described previously in 
conjunction with acromegaly The cardne symptoms 
and findings were difficult to evaluate during life 
How much of the symptomatology was due to arterio 
sclerosis and hypertension, how much to the viscero- 
megaly which is an integral part of acromegaly, how 
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much to the mildly toxic adenomata of the thyroid, 
and how much to syphilis, was difficult to establish. 
The syphilis probably was latent and of long stand- 
ing. Atkinson (6) in his searching compilation re- 
ported the incidence of syphilis in acromegaly as 
about 10 per cent. Since the same incidence occurs in 
the general population, we may conclude that the 
association of syphilis with acromegaly in this case 
was purely coincidental. Another complication was 
the mass in the left breast which made its appearance 
not long after pituitary irradiation was begun. It was 
at first considered to be carcinomatous but eventually 
proved to be an intracanalicular fibroma associated 
with chronic cystic mastitis. Therapy was difficult to 
carry out because of the poor cooperation of the pa- 
tient. It consisted of dietary control with and without 
insulin for the diabetes, bismuth salicylate adminis- 
tered intramuscularly and potassium iodide orally for 
the syphilis, and an inadequate amount of irradiation 
(consisting of i6oo roentgens) to the hypophysis 
which caused prompt although transient improve- 
ment. 

Case 4 (U. C. H: J^o. 15477). Acromegaly of about 
19 years’ duration in a woman, with early and per- 
sistent amenorrhea, blindness and diabetes mellitus, 
treated by transphenoidal partial hypophysectomy 
and inadequate pituitary irradiation which resulted 
in partial restoration of vision but had no effect on 
amenorrhea or diabetes. Xanthoma diabeticorum was 
a complication. Death occurred at age 43 by suicide. 

The patient, a single woman 33 years of age, was bom 
in Minnesota of American parents of French-Norwegian 
extraction. She first came to the Out-Patient Department 
of the University of California Hospital on Oct. 5, 1928, 
complaining of general weakness of 3 to 4 months’ dura- 
tion. The family history was non-contributory. The past 
history was negative except that she had had small-pox at 
the age of 10, pertussis as a young child and again at the 
age of 15, and measles at the age of 7,0. Catamemia, which 
had begun at the age of 13, had been normal. Regular 
periods occurred at iS-day intervals and lasted 4 days. 
The amount of flow was normal. 

A resume of the symptoms pertaining to the patient’s 
complaint revealed the following sequence of events. 
Menstmal irregularity began at 24 years of age and pro- 
gressed to complete amenorrhea at the age of 25. Simul- 
taneously right-sided facial ‘neuralgia’ occurred at about 
monthly intervals. Site of hands and feet increased at 
the age of 30; the patient’s attention was first attracted 
to it because of increasing difficulty in playing the violin, 
but she attributed the trouble to heavy work. Vision be- 
gan to fail, at first in the right eye and later in the left 
eye (an optician had trouble in finding a spectacle frame 
wide enough to bridge her face). In spite of these diffi- 
culties the patient considered herself well until 3 to 4 
months prior to the presenting date at which time she 
was forced to stop work as a power machine operator 
because of extreme nervousness, irritabih'ty and weaknws. 
Sleep was disturbed by severe noctidrosis. The appetite. 


which had always been good, had become excessive and 
she had gained 37 lb. in 4 years (112 to 149 lb.) She ad- 
mitted a slight increase in thirst but she had not had poly- 
uria. She had suffered from constipation, chronic nasal 
catarrh and tinitus aurium for many years. For a to 3 
months she had experienced some headache. 

The patient’s height was 64 in. (162.2 cm.) and the 
weight 149.5 lb. (68 kg.). She was typically acromegalic in 
appearance (fig. 13, E) with marked prognathism of the 
lower jaw, prominent malar eminences, wide nose and 
full lips. The brow was low and broad with heavy, 
wrinkled folds and prominent frontal bosses. Tenderness 
was elicited over the right mastoid and the right frontal 
region. The complexion was swarthy with numerous dark, 
pigmented spots. The hair was kinky. Despite the pa- 
tient’s purported French-Norwegian ancestry, she was 
definitely negroid in appearance (fig. 13, B). The eyes were 
widely separated, the upper lids were puffy and there 
was a tendency to a nasal brow. Slight exophthalmos was 
present, the right eye being somewhat more prominent 
than the left. Intraocular tension was increased. The right 
pupil was circular, regular and responded sluggishly to 
light and accommodation. The left pupil also was round 
and regular in outhne but was widely dilated and re- 
sponded only consensually to light. There was lateral 
nystagmus both to the right and to the left. The extrinsic 
muscles responded normally although a suggestive von 
Graefe sign was present on the left and convergence was 
poor. Visual acuity on the right was 20/70-2 while with 
the left eye the patient could barely detect light. The right 
fundus was normal but the left showed a completely 
atrophic disc. The fields were limited to nasal vision in 
the right eye (fig. 14, A). The teeth were widely spaced, 
the jaws did not approximate properly and oral hygiene 
was poor. The tongue was huge, being both wide and 
long. The tonsils were hypertrophied, the right more so 
than the left. Large submaxillary lymph nodes were 
palpable bilaterally. The thyroid was smooth, symmetrical 
and moderately enlarged, without nodules, thrill or bruit. 
The costal margin was flared. The breasts were moder- 
ately well developed. The lungs were normal and the 
heart was normal save for its slow rate (58 per minute). 
The blood pressure was 122 and 90 mm. Hg, systolic and 
diastolic, respectively. The abdomen was normal except 
for mild tenderness over McBurney’s point. The hands 
were broad with long, flat, wide fingers. The joints were 
astonishingly supple. The feet were broad. The toes were 
exceedingly wide. The tendon reflexes were normal. 
Slight cervicodorsal kyphosis was present. The externa 
genitalia were normal. The hymen was intact. On r^ta 
examination the cervix was palpated posteriorly. T , ^ 
uterus was not palpated clearly but showed no tenderness 
or abnormal masses. . 

The urine had a specific gravity of 1.025, no albumin 
I + sugar and negative microscopic findings. The glucos 
tolerance test gave the following results in mg. pef 
fasting blood sugar, 116; hr., 206; i hr., 217; 2 hf., 2 
the urine showed i -f sugar in the fasting, a 

■ ' specimen. 


marked enlargement of the sella turcica .. , .{on 

the anterior and posterior clinoid processes an P 


Wassermann 
skull showed 

) thinning 0‘ 


i-hr. specimens and 2 sugar in the 2-t 
B.M.R. was —4.1 per cent. The blood 
reaction was negative. Roentgenogram of th e 
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Fig 15 A B G Case 4 A, age, a4 years, just prior to onset of acromcply B, age, years, s^hen first s cn C, age, 38 years Note 
startling change in features, especially the nose, lips and forehead, also the pigmentation and darker fnzzier hair 


of the floor The lower jaw was typically acromegalic (fig 
ij, A) Roentgenogram of the hands (fig 15, B) and feet 
showed tufting of the distal phalanges and exostoses of 
both great toes Bony defects were seen in the terminal 
phalanges of both thumbs at corresponding points and m 
the left fifth digit at the proximal interphalangeal joint 
Roentgenogram of the chest did not reveal cardiomcgaly 

The diagnoses, made on basis of the physical and labora^ 
tory investigations, were pituitary tumor impinging on 
the optic chiasm and causing blindness on the left and 
temporal hemianopsia on the right, acromegaly, and dia- 
betes 

On Oct 24, 1928, a transphenoidal decompression was 
performed by Dr Howard Fleming After the sphenoidal 
sinus bad been exposed and the anterior wall removed, a 
glandular type of tissue extruded A piece about the site 
of a marble was removed in bits On microscopic section 
this tissue showed sheets of cells without pattern in a 
capillary stroma The cells had round vesicular nuclei and 
faintly staining grey to pinkish-grcy cytoplasm without 
definite membranes No basophils and only a few acido- 
phils were present Although the predominant cells had 
a non staining cytoplasm, Dr C L Connor, the patholo 
gist, concluded diat the tumor probably was an acidophibc 
adenoma, struma or hyperplasia Recovery from the opera- 
tion was uneventful The patient was discharged from 
the hospital on Nov 10, 1928, after having received 4 
roentgen ray treatments to the pituitary region, or about 
700 r to each side ^ At this time the B M R was —1 5 
per cent and the glucose tolerance test gave the following 
readings in mg per cent fasting blood sugar, 93, K hr , 
207, 1 hr , 256, and 2 hr , 210 
Three months later the patient's viSiOn was much im- 
proved (fig 14, B), the night sweats and headache had dis 
appeared, the hands seemed smaller and the face less thick, 
suggesting a decrease in the so called acromegalic myx- 
edema However, menstruation had not returned nor had 
any improvement in diabetes taken place As a matter of 


fact, sugar tolerance was depressed further by the com- 
plication of a pulmonary abscess which required 5 weeks' 
hospitaliiation (May 14, 1929 to June 16, 1929) The pa- 
tient was discharged cured of the abscess and the urine 
sugar free, on a diet of carbohydrate, 90 gm , protein, 90 



‘ For details of roentgen ra> dosage sec Addenda, synopsis of 
roentgen ray therap> , case 4 


Fig 13, D, E Case 4 D, patient at age of 24, just prior 
to onset of acromegaly £, age, 33 years, when first seen 
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gm., and fat, 120 gm. (a total of 1800 calories), without 
insulin. Nevertheless, 3 months later (Sept. 20, 1929) the 
fasting blood sugar was 333 mg. per cent with an orange 
reduction of the urine to Benedict’s solution. Finally, she 
was stabilized on a diet consisting of carbohydrate, 90 
gm., protein, 90 gm.; and fat, 100 gm., with insuh’n 25-10' 


was discharged, urine sugar-free, on a diet consisting of 
carbohydrate, 100 gm.; protein, 60 gm.; and fat, 120 gm 
with insulin 25-5-20 u. The B.M.R. at this time \vas 
—21.9 per cent. 

From 1930 to 1935 the patient got along fairly well. The 
smooth course was marred only by the occurrence in 1932 





Fig. 14, A. Perimetric chart of case 4 at age of 33. Note amaurosis of left eye and hemianopsia of 
right eye. B, field of vision 3 months after transphenoidal partial hypophysectomy and minimal 
amount of pituitary irradiation. Note improvement. 

15 u. Because of the increasing severity of the diabetes of a diffuse disseminated xanthomatosis which lasted (or 
another course of pituitary irradiation was given (about about 6 months. The full details of this complication 

1750 r). By Dec. 4, 1929, the insuHn requirement had in- reported in 1933 by McGavack and Shepardson (loj- 

creased to 35-25-30 u in spite of the weighed diet. On De- maximum improvement of vision was reached in 
cember 10, the fasting blood sugar was 472 mg. per cent. 1934. when the visual acuity was 20/30 in the rig 

The patient discontinued taking insulin on Jan. i, 1930, 20/70 in the left (fig. 14 C). for 

and failed to return until she was brought to the hospital were sent to the laboratory of Dr. Herbert^ n 

in diabetic acidosis on March 21. Two weeks later she assay of growth hormone; none was found. 
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patient was for the first time described as a negress 
Between 1935 and 1938, although the diabetes was well 
controlled, the acromegalic signs increased and a slow but 
progressive diminution m visual acuity of the right eye be* 
came apparent Roentgenograms of the skull showed fur- 
ther enlargement of the sella turcica and tilting of the pos 


IS not known since on May ai, i93®» 
patient ended her life by taking poison 

Autopsy 

Gross jindmgs The autopsy was performed by Dr 
Jesse Carr, of the Coroner’s office The body was de^ 





Fig 14 C Perimettuc CHART OP case 4 at age of 39 Note maximum improvement in visual fields 
and acuity D, visual fields a months pnor to death 


tenor clinoids On Jan 11, 1938, the patient was seen m 
consultation with Dr Howard Naffziger who advised 
surgical treatment This the patient refused because of her 
mother’s illness By March, 1938, she was suffering from 
persistent headache and intractable vomiting Visual 
acuity had diminished to ao/200 in the right eye while m 
the left eye she could discern light only (fig 14, D) Be 
tween 21 and May 4, she received almost daily roentgen 
ray treatments to the hypophyseal region, 850 r to the left 
side and anterior field and 900 r to the nght lateral field, 
or a total of 2600 r The effectiveness of these treatments 


scribed as that of a negress with black, kinky hair and an 
old scar on the left side of the chest postenorly The lungs 
showed a few old apical adhesions The heart presented a 
few tmy sub-epicardial petechiae The coronary arteries 
were extremely sclerotic throughout and m some areas 
showed 75 per cent occlusion The cardiac valves and 
aorta were slightly sclerotic There was an area of fibrosis, 
I X 5 in wide, in the posterior wall of the left ventncle 
The liver showed moderate passive congestion and fatty 
replacement The gall bladder, spleen and pancreas were 
normal The kidneys were large, pale and greasy The 
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Fig. 15. A. Roentgenogram of skull of case 4. Note large 
sinuses, prognathism and large bulging sella with depressed floor 
and thinning of anterior and posterior clinoid processes B. 
Roentgenogram of hand of case 4. Note characteristic tufting of 
terminal phalanges and osseous defects in distal phalanx of thumb. 

stomach showed many tiny petechial hemorrhages. The 
appendix was normal. About 3 ft. above the cecutn a 
Meckel’s diverticulum 4 in. in length was seen. The in- 
testines contained a yellowish liquid and a few tiny pete- 
chial hemorrhages. The uterus was atrophic and the ova- 
ries were small and sclerotic. The scalp and skull were nor- 
mal. The brain weighed 1500 gm. and measured 16X15 
Xio cm. There was moderate sclerosis at the base and 


some edema throughout. The pituitary measured 4 cm. in 
diameter and was the site of a tremendous overgrowth 
which had caused great pressure upon the optic chiasm. 

Microscopic findings. The pituitary gland was edemat- 
ous. It consisted of heavy masses of small round cells with 
small nuclei and pink eosinophilic granules. A shght 
amount of fibrosis was evident (fig. 16). The breasts con- 
tained dense hyaline stroma which supported small 
glands and dilated ducts that were surrounded by diffuse 
lymphocytic infiltration. The adrenals showed abundant 
cortical lipoid material but had normal cortical zones. 
There was some brown degeneration in the medulla. The 
ovaries presented the picture of a dense stroma without 
evidence of germinal epitheHum or follicular development. 
Two small cysts lined with epithelium were seen. 

The pathological diagnoses were eosinophilic adenoma 
of the pituitary gland with acromegaly; advanced coron- 
ary sclerosis with subtotal occlusion and myocardial in- 
farction; bilateral apical pleural adhesions; Meckel’s diver- 
ticulum; sclerosis of the ovaries; atrophy of the uterus; 
chronic cystic mastitis and atrophy of the breasts. 

SUMMARY 

The acromegaly in this case began at about the age 
of 24 years with the classical symptom of amenorrhea. 
The typical skeletal changes were far advanced and 
the field of vision was seriously impaired (the patient 
had only nasal vision in one eye) when the patient 
presented herself at the age of 33. She came mainly 
because of symptoms referable to diabetes which ap- 
parently had been of fairly recent origin. Pronounced 
pigmentary changes together with the characteristic 
broadening of the features combined to give this 
woman of French and Norwegian ancestry a defi- 
nitely negroid appearance. 

A transphenoidal decompression with partial hypo- 
physectomy, followed by relatively small doses of 
roentgen-ray to the pituitary region, resulted in con- 
siderable improvement of vision, in disappearance of 
headache and night sweats and in diminution of the 
acromegalic myxedema, but had no effect on the 
diabetes or amenorrhea. For 6 years (between 19^9 
and 1935) during which time additional pituitary ir- 
radiation to the extent of 1750 r was administered, 
the progress of the acromegalic changes apparently 
was held in abeyance. However, the patient s course 
was comph'cated by a pulmonary abscess, one bout 
of diabetic acidosis and a diffusely disseminate 
xanthomatosis. During the following 3 years, from 
1935 to 1938, the diabetes was well controlled but 
unmistakable signs of a slow but progressive enlarge 
ment and increased activity of the pituitary 
appeared. Surgical treatment was recommended u 
refused by the patient. Therefore additional pitaitatj 
irradiation in the amount of 2600 r was administere . 
What effect this treatment may have had cannot 
postulated since the patient terminated her own 1 

Since exitus occurred only 17 days after t e ss 


August 194J 


ACROMEGALY, ITS COURSE AND TREATMENT 


497 


roentgen ray treatment, this case afforded the rare 
opportunity of studying the histological effects of 
roentgen rays on the human pituitary, or at least on 
an eosinophilic adenoma of the gland Careful study 
of the sections showed that although there was evi 
dence of edema and fibrosis, which were not apparent 
m the sections of the pituitary glands in the preceding 
cases, the histological changes attributable to rocnt 
gen ray therapy were minimal and not indicative of 
therapeutic effectiveness 

An additional point of interest in this case is the 
early occurrence of amenorrhea which frequently is 
found in acromegalic women This phenomenon is 
compatible with the presence of completely sclerotic 
ovaries and with atrophic breasts and uterus 

prSCUSSION AND CONCLUSIONS 

Certain observations made in these 4 cases of 
acromegaly stand out in bold relief All four patients 
came to an untimely death (at the age of J7, 4^, 58 and 
43, respectively) In each instance death was caused 
by the extension or degeneration of the pituitary 
tumor or by one of the numerous complications of 
acromegaly Even the death of suicide may be at 
tributed directly to the disease since life under this 
handicap was no longer endurable to the patient 

Were these untimely deaths avoidable”^ If so, how^ 
The very characteristics of the disease, its insidious 
development, its rarity, its extremely chronic but 
cyclic course with spontaneous exacerbations and 
periods of inactivity, and its multiplicity of complica 
tions which sometimes overshadow the evidence of 
the primary disease, all contribute to the difficulty of 
the problem How is the status of an acromegalic to 
be evaluated at any one point in the course of his 
malady? When is the disease active, when is it quies 
cent? When does the patient require treatment? 
When is watchful waiting’ indicated? If signs of 
activity are present, what is the treatment of choice? 

The dictum heretofore generally accepted was that 
surgical intervention is warranted only when vision 
IS endangered or when life is threatened by signs of 
increasing intracranial pressure These we shall call 
the neurological considerations Hypophysectorny for 
endocrinological reasons alone is rarely done Roent 
gen ray therapy is the only alternative treatment If 
the tumor 15 radio sensitive, the response even to 
moderate dosage, as fir as improvement of visual 
fields and headache are concerned, is likely to be 
prompt But the dosage usually is insufficient to arrest 
the endocrine activity of the tumor In other instances 
the tumor, inhibited temporarily by roentgen ray, 
resumes its pathological activity m the course of time 
so that further treatment is required The truth of 
this observation is demonstrated by the sections of 
the eosinophilic adenomas of the pituitanes in these 


four cases (fig 4, a, 9i and 16) All four patients had 
some roentgen ray therapy , the first patient had four 
courses Nevertheless, the microscopic picture of 3 of 
the pituitary adenomas was that of actively function 
ing tissue The patient in Case 4 received 2600 r to 
the pituitary only 3 weeks before death, although 
there was some evidence of fibrosis, the cytological 
picture still was that of a fairly active gland 



Fjg 16 Eosinophilic adenoma of antenor hypophysis of case 
4 Irtad^tion (2600 r) 3 weeks before suicide Note edema and 
slight amount of fibrosis X85 

Besides the neurological findings and the alterations 
m sella turcica, visual fields and eye grounds, what are 
the cnteria by which the intensity of the endocrine 
pathologic physiology can be evaluated? The most 
faithful observations of an acromegalic from month 
to month or from year to year may fail to impress one 
with the insidiously progressive changes in features 
and in the skeleton unless calibrated photographs are 
taken periodically for comparison Careful follow up 
records of head size, shoe and glove size and chest 
measurements should be made Dental casts offer a 
better gauge of mandibular changes and separation 
of teeth than x ray films Alterations in the skull and 
sella turcica should be recorded by repeated roent 
genograms at regular intervals These are the methods 
of measuring the bony changes Dare we wait, how 
ever, until these changes become measurable? They 
are irreversible If we procrastinate we may lose the 
most favorable opportunity for prophylactic treat 
ment What are the signs and symptoms of aero 
me^lism'? 

In our experience, any acromegalic who has an 
increased basal metabolic rate, who shows lowered 
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Fig. 15. A. Roentgenogram of skuli of case 4. Note large 
sinuses, prognathism and large bulging sella with depressed floor 
and thinning of antenor and posterior clinoid processes B. 
Roentgenogram of hand of case 4. Note characteristic tufting of 
terminal phalanges and osseous defects in distal phalanx of thumb. 

stomach showed many tiny petechial hemorrhages. The 
appendix was normal. About 3 ft. above the cecum a 
Meckel’s diverticulum 4 in. in length was seen. The in- 
testines contained a yellowish liquid and a few tiny petC' 
chial hemorrhages. The uterus was atrophic and the ova' 
Ties were small and sclerotic. The scalp and skull were not' 
mal. The brain weighed 1500 gm. and measured 16X1? 

Xio cm. There was moderate sclerosis at the base and 


some edema throughout. The pituitary measured 4 cm. in 
diameter and was the site of a tremendous overgrowth 
which had caused great pressure upon the optic chiasm. 

Microscojnc jvndings. The pituitary gland was edemat- 
ous. It consisted of heavy masses of small round cells with 
small nuclei and pink eosinophihc granules. A slight 
amount of fibrosis was evident (fig. i6). The breasts con- 
tained dense hyaline stroma which supported small 
glands and dilated ducts that were surrounded by diffuse 
lymphocytic infiltration. The adrenals showed abundant 
cortical lipoid material but had normal cortical zones. 
There was some brown degeneration in the medulla. The 
ovaries presented the picture of a dense stroma without 
evidence of germinal epithelium or follicular development. 
Two small cysts lined with epithelium were seen. 

The pathological diagnoses were eosinophilic adenoma 
of the pituitary gland with acromegaly; advanced coron- 
ary sclerosis with subtotal occlusion and myocardial in- 
farction; bilateral apical pleural adhesions; Meckel’s diver- 
ticulum; sclerosis of the ovaries; atrophy of the uterus; 
chronic cystic mastitis and atrophy of the breasts. 

y 

SUMMARY 

The acromegaly in this case began at about the age 
of 24 years with the classical symptom of amenorrhea. 
The typical skeletal changes were far advanced and 
the field of vision was seriously impaired (the patient 
had only nasal vision in one eye) when the patient 
presented herself at the age of 33. She came mainly 
because of symptoms referable to diabetes which ap- 
parently had been of fairly recent origin. Pronounced 
pigmentary changes together with the characteristic 
broadening of the features combined to give this 
woman of French and Norwegian ancestry a defi- 
nitely negroid appearance. 

A transphenoidal decompression with partial hypo- 
physectomy, followed by relatively small doses of 
roentgen-ray to the pituitary region, resulted in con- 
siderable improvement of vision, in disappearance or 
headache and night sweats and in diminution of the 
acromegalic myxedema, but had no effect on th^ 
diabetes or amenorrhea. For 6 years (between 19^9 
and 1935) during which time additional pituitary it' 
radiation to the extent of 1750 r was administerc , 
the progress of the acromegalic changes apparent y 
was held in abeyance. However, the patient s course 
was complicated by a pulmonary abscess, one bout 
of diabetic acidosis and a diffusely disseminate 
xanthomatosis. During the following 3 years, rom 
1935; to 1938, the diabetes was well controlled u^ 
unmistakable signs of a slow but progressive en arge 
ment and increased activity of the pituitary 
appeared. Surgical treatment was recommende u 
refused by the patient. Therefore additional pi tuita 
irradiation in the amount of 2600 r was administere 
What effect this treatment may have had 
postulated since the patient terminated her own 

Since exitus occurred only 17 ^ ^ 
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four cases described here, but we merely wish to 
point out some of the problems commonly encoun 
tered 

Roentgen ray therapy At the present time pituitary 
irradiation is the most effective form of therapy 
Vaughan (18), reporting a series of 53 patients with 
acromegaly who were treated by pituitary irradiation, 
recommended 9 doses of 300 r each on successive days 
through 3 different portals He observed as a result, 
prompt symptomatic relief of headache and visual 
impairment, cessation of polydipsia and polyuria, im 
provement of acromegalic myxedema and personality 


curred the tumor should be considered radio resistant 
but the treatment should nevertheless be repeated in 
a or 3 months If, then, no remission is produced, the 
tumor should be considered as definitely radio resist- 
ant He warned that the total dose of 2700 r may be 
followed by a period of lethargy, lowered vitality and 
by a lowered basal metabolic rate, that the patient 
may become uncomfortable and susceptible to infec 
tions and complications, but that usually he returns 
to normal after i or 1 months Armed with this 
knowledge, the patient, as well as his physician, may 
be saved unnecessary discouragement over the im 
mediate results of pituitary irradiation We believe, 
however, that the ultimate success of radiotherapy m’ 
acromegaly is achieved by application of repeated 
series of adequate dosage One should not be content 
merely to relieve the headache and improve the visual 
fields, but one should exert every effort to control the 
endocnnopathic hyperactivity Subsequently one 
should not wait until headache and visual disturb 
recurred before repeating irradiation One 
should be ready to apply therapy at the first signs of 
increasing endocrine activity Thus, the emphasis 
must be placed squarely on alert and scrutinijing 
follow up Since it is very easy to lose perspective in 
a disease of such long duration and such insidious 
course one of us (M B G) has devised a tabular 
chart for a periodic check up of acromegalics (table i) 
Sex hormones Martian and Butler (19) showed that 
large doses of estrogen decreased pituitary activity 
While small doses might stimulate it Kirklin and 
Wilder (20) and Schrire and Sharpey Schafer (13) uti 
hted this principle in the treatment of acromegaly 
e after workers used estradiol benzoate in women 
and testosterone propionate m men We believe that 
these and related substances are valuable adjuvants to 
erapy when they are indicated In our own experi 
ence two patients have been benefited by such treat 
ment (21) 

therapy We deplore the laissez faire policy 
? ^t^titerizes the treatment of acromegalics in 
w om ife or vision are not immediately threatened 


Should not the surgical approach to this problem be 
considered more often in cases of young and early 
acromegalics to the end that such monstrosities as the 
patient in case 2 may be prevented’ Surely, neuro 
surgery, with its ever receding percentage of fatalities 
deserves a more prominent place in the treatment of 
acromegaly for endocnnopathic reasons alone, even 
when signs of increased intracranial pressure are 
absent The sella turcica in this disease is greatly en 
larged in the majority of cases and therefore is readily 
accessible to the expert neurosurgeon 

Strikingly illustrative of this argument is a recent 
exper.ence of the authors, both of whom were called 
in consultation in the case of a 23 year old girl whose 
Table 1 Progress chart for acromegalias 


Name 

No 

Sex S M W D 

Date of Birth 


Race Occupation 

Date of Onset 

Age 

Earliest Symptoms 

Date First Seen 

Age 

Presenting Symptoms 


Skeletal changes 

Date 

[Date 

I Date 1 Date 


1 

1 

Headache 

1 

) 


1 

Visual disturbances 
(subj and obj ) 





Excessive sueating 

Night sweats 


1 


1 

Somnolence 

Lethargy, weakness 




1 

Catanemta 

Libido 

Potentia 





Polyuria 

Polydipsia : 





Polyphagia | | 

1 1 1 

i 

Weight 1 

1 


1 1 

Pulse 

Blood pressure 



1 


Unnalysis | 

1 1 1 


Blood sugar 

Blood sugar tolerance 





Blood chemistry j 

I 


1 

BMR 1 

1 


1 

Photographs j j 


1 

Dental casts j | 


1 

Therapy 

Surgery 

X I&y 

Other 





Remarks j 

' 1 1 “ 
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acromegaly was complicated by diabetes mellitus, 
renal impairment, malignant hypertension, tachy' 
cardia, goiter, increased basal metabolic rate, amenot' 
rhea, heterosexual hypertrichosis and somewhat en' 
larged clitoris. Even before the age of 20 years this 
girl had had some limitation of the visual fields which 
seemingly was corrected by pituitary irradiation. 
Nevertheless, when she was 21 years old, one of us 
(H. L.) considered the acromegaly in this patient to 
be in a progressive hyperactive state and urged sub- 
total hypophysectomy because postponement of such 
radical therapy involved the greater hazard of a more 


Table 2. Anthropometric measurements of case i 


Taken August 14, 1928 

Patient's age, 

28 yr. 

Weight 

192 lb. 

Height, standing 

167.7 cm. 

sitting 

92. . 0 cm. 

Chest, circumference 

103.8 cm. 

breadth (transverse) 

32,4 cm. 

depth 

27 . 6 cm. 

Shoulder, biacromial 

40.6 cm. 

Pelvis, bicristal 

29.8 cm. 

Head, length 

19.7 cm. 

breadth 

15.9 cm. 

ear height 

12.9 cm. 

face length 

12.7 cm. 

face breadth 

15.8 cm. 

nose length 

5.2 cm. 

nose breadth 

4.7 cm. 

Hand, length 

18.8 cm. 

breadth 

9.8 cm. 


angerous condition later. The patient and her family 
:fused operation. A year later radiation therapy was 
gain attempted but two courses proved ineffectual, 
'hree months after the last treatment surgical inter- 
.ention became imperative because of sudden and 
severe visual impairment. The patient died 12 hours 
postoperatively from respiratory failure due to un- 
controllable edema of the brain. Therapy in this case 
had been too little and too late. 

In conclusion, therefore, we urge consideration of 
a more radical attitude toward partial hypophysec- 
tomy at least in those patients who have not re- 
sponded completely to adequate pituitary irradiation. 
This recommendation is based on the same thesis as 
that which justifies removal of a parathyroid adenoma 
for osteitis fibrosa cystica (hyperparathyroidism), of 
an islet cell tumor for hyperinsulinism, of a pheo- 
chromocytoma for paroxysmal hypertension, of 
adrenal cortical tumors which cause sexual precocity 
or masculinizafion, of granulosa cell tumors, of ar- 
rhenoblastoma and finally, subtotal removal of the 


Table 3. Anthropometric measurements of 
Case 2 



August 7, 
1928 

July 2y, 
1936 

(post' 

mortem) 

Weight 

Height, standing 
sitting 

268 lb. 
178.2 cm. 
94.0 cm. 

265 lb.+ 
188 cm. 

Head, occipital frontal circumference 
occipito -supraorbital circumfer- 
ence 

bregma mental 
length 
breadth 
ear height 

21.9 cm. 
16.3 cm. 
13-7 cm. 

62.9 cm. 

87.3 cm. 
78.2 cm. 

25.4 cm. 

Face, length 
breadth 

16. y cm. 
16. 1 cm. 


Nose, length 
breadth 

6.8 cm. 
5.0 cm. 


Neck 


43.2 cm. 

Thorax, circumference at 4th costo- 
sternal junction 

7th 

loth 

breadth (transverse) 
depth (AP) (unsatisfactory) 

120.0 cm. 

36.8 cm. 
33.7 cm. 

112.0 cm. 
117.5 cm. 
116.2 cm. 

Torso, length — acromion to AS spine 
7th cervicle to tip of coccyx 
circumference at level of tro- 
chanters 

Shoulder, bi-acromion 

42.2 cm. 

57.8 cm. 
66.0 cm. 

112.0 cm. 

Arms, length, acromion to tip of 2nd 
finger 

acromion to olecranon 
olecranon to styloid of 
ulna 

circumference of biceps 
of forearm 


88.8 cm. 

40.4 cm, 

32.8 cm. 

30.5 cm. 
24.1 cm. 

Hands, greatest length, dorsal 
palmar 

circumference, heads of 
metacarpals 
thumb at first phalanx 
ist finger 

2nd finger 

3rd finger 

4th finger 
at wrist 
breadth 

21.4 cm. 

II. 2 cm. 

21.5 cm. 
18.4 era- 

27.9 c®. 

9. 5 cm- 

9.5 cm. 

9.5 cm. 

9.2 cm. 

9.0 cm. 

21.9 cm. 

Pelvis, bi-trochanteric 

37.0 cm. 


Legs, circumference, mid -thigh 
calf 

malleolus 

length — AS spine to tip of ist 
toe 

trochanter to head of fibula 

49.0 cm. 

34.7 cm. 

29. 2 cm. 

108. 0 cm. 

38.8 cm. 

Feet, length, heel to top of first toe 
circumference, mid tarsal 
heads of metatarsals 
great toe 


29.0 cm. 

27.3 cm- 
27.3 cm- 

12.0 cm. 
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thyroid for hyperthyroidism Radical reduction or 
excision of the hyperfunctioning tissue constitutes 
the most logical and the most direct approach. The 
risks involved are not excessive as compared to the 
hideous deformities and dangerous complications 
which almost always eventuate in neglected aero 
megahes Of this disease it may truly be said, ‘Time 
marches on ' 

Wc arc indebted to Dr Robert Stone and Dr J Williams, 
roentgenologists ' .» • ^technique 

and dosage of pi ‘ knowledge 

the opportunity ' aut^sxes 

performed by Di pse Carr, 

and Dr C E SmiinanoDr Dale oaroour as weu as the Depart' 
ment of Pathology, Stanford University Medical School {case 3) 
We appreciate the advice and cooperation of Dr Howard Naff' 
ziger and his associates of the Department of Neurosurgery 
(case 2) 

ADDENDA 

The following statistical information is added for the 
beneft of those readers who may be especially interested 

Synopsis 0/ Roentgen ray Therapy 

Case I In 1923 the patient received a course of pitui' 
tary irradiation the amount of which is impossible to de' 
termine but which apparently did not produce epilation 
Between June 4 and July 8, 1929, he received 2 treatments 
to each temporal region on a 120 K V apparatus, directed 
at a field 12X12 cm Apparently 250 r were admin^tercd 
to each side of the head In 1931 treatment was given on a 
200 K V apparatus with a filter of o 5 mm Cu and 1 mm 
AI at a 50 cm focus skin distance over an area 4 cm in 
diameter Twelve treatments were given at weekly m' 
tervals, 6 to the right and 6 to the left temporal region, 
or a total of 1050 r to each side Between Dec 13, 1933, 
and June 7, 1934, he received 18 treatments with rotation 
through 3 portals, the nght temporal, the left temporal 
and the anterior A 200 K V apparatus was used with a 
filter of o 2 mm Sn, o 25 mm Cu and i mm Al at a yo 
cm skin target distance The area irradiated was 6 X6 
cm In all 1200 r were given through each portal, or a total 
of 3600 r 

Cdse 2 The patient was treated to the right side of his 
head, aiming at the pituitary, on July 20 and on Aug 
21, and to the left side of his head, aiming at the pituitary, 
on July 31 and on Aug 28, 1923 It is impossible to csti' 
mate the number of roentgens admmistered during the 
treatments given in 1923 A 10 inch spark gap apparatus 
was said to have been used The filter was o 5 mm Cu 
and I mm Al The distance of the target was 14 m On 
July 20, 280 milhampere minutes were given, on July 31, 
about 400, on Aug. 21, 300, and on Aug, 28, 420* 
The closest estimate of the dosage would be if r to every 
10 milliamperc minutes 

Case 3 The patient received 4 treatments of 200 r each 
to the right and left temporal regions on June 20, 24, 28 
and Aug 20,1935 A200KV apparatus was used with a 
filter of o 5 mm Cu and i mm Al The focus skin dis' 


tance was 40 cm and the area irradiated was 9 in 
diameter The total dose was 800 r (in air) to each tern' 
poral area 

Case 4 The patient first received roentgen ray treat' 
ment in 1928 On Nov 2 and 7, she was treated to 
the left side of the head aiming at the pituitary and on 
Nov 5 and 9, to the nght side of the head aiming at 
the pituitary On each occasion she received 150 milli' 
ampere minutes with an apparatus running at 120 K V 
The radiation was filtered through o 25 mm Cu and i ram 
Al The distance of the skin target was If m Calculating 
from our present knowledge, we would say that between 
Nov 2 and 9, 1928, the patient received about 350 r at 
each treatment, or a total of 700 r to the left and 700 r to 
the nght side 

The patient was again treated m November, 1929, at 
which time the same fractions were given Similar treat' 
mente were administered between Nov i and ii, 
with the exception that 3 treatments were given to the 
left (Nov I, 6 and ii) and 2 to the nght side (Nov 
4 and 6) 

In 1938 most of the treatment was given on the 1000 
KV apparatus with filtration of 2 mm of lead The 
tr^tments were rotated through from the nght lateral, the 
left lateral and the anterior portals, so that between Apnl 
21 and May 4 the patient received treatment almost every 
day, the amount being 850 r (in air) to the left side and to 
the anterior field and 900 r to the right lateral field 
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HAT THE USE of methyl testosterone in patients 
is followed by a decrease in tolerance for glu- 
cose has been reported (i). In an attempt to 
explain the mechanism involved, studies have been 
extended to rabbits. Glucose tolerance and liver and 
muscle glycogen have been determined when no 
treatment has been given, and when methyl testo- 
sterone and testosterone propionate have been ad- 
ministered. The fact that there is a marked increase 
in the basal metabolic rate of the animal treated with 
methyl testosterone suggested that the hypermetabo- 
lism itself might be affecting the glucose tolerance in 
a manner similar to that operative in hyperthyroid- 
ism. To study this, determinations were made of the 
glucose tolerance of thyroidectomized rabbits before 
and after treatment with methyl testosterone. Rats 
were also treated with methyl testosterone and the 
values for liver glycogen compared with those in 
, normal controls. Similarly, the liver glycogen of hy- 
jpophysectomized rats without treatment and with 
^methyl testosterone therapy were compared. 


EXPERIMENTAL METHODS 

Rabbits; normal animals. Adult male rabbits 
ranging in weight from a.y to 3.5 kg. were used. They 
were fed a constant diet of oats, hay, and carrots. 
Water was allowed ad libitum. The food was with- 
held for 24 hours before the beginning of a test period. 
Glucose tolerance was determined. Seven and one- 
half gm. of glucose dissolved in 35 cc. of water was 
given by stomach tube for the oral tests. Fifteen cc. 
of a 50 per cent glucose solution was injected for the 
intravenous tests. Blood samples were collected from 
the ear vein o, 0.5, i, a, 3, and 4 hours after the ad- 
ministration of glucose. Blood glucose was determined 
using the Somogyi modification of the micro-Shaffer- 
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Hartmann method (2). The urine excreted during the 
test period was collected and tested for glucose. If 
any was present, a quantitative determination using 
the quantitative Benedict’s reagent was made (2b). 

Methyl testosterone was administered orally, daily 
in doses of 5, 10, or 20 mg. The rabbits receiving the 
testosterone propionate were injected daily with 5, 
7.5, or 10 mg. of the hormone dissolved in sesame oil. 
The sugar tolerance curves were determined from 
time to time during the period of treatment. When no 
further modification in the curve occurred, the animals 
were killed, and the liver and muscle glycogen content 
were determined (3). The rabbits were placed under 
nembutal anesthesia, the gastrocnemius muscle was 
dissected out as rapidly as possible and immediately 
frozen in dry ice. The liver was quickly exposed and 
representative sections from each lobe were dropped 
into 30 per cent KOH solution. The testes, seminal 
vesicles, prostate, adrenals, pituitary, and a piece of 
pancreas, liver, and kidney were saved for histological 
study. Normal untreated rabbits which had been on 
the standard diet for at least 4 weeks were used for 
normal control glycogen determinations. 

Thyroidectomized animals. Rabbits were thyroidec- 
tomized under nembutal anesthesia. Following opera- 
tion they were injected with 10 units of parathormone 
and were given 5 grains of calcium lactate and Jo 
units of vitamin D daily. After two weeks the para- 
thormone was discontinued, but the other treatment 
was given throughout the experimental period. 

Rats. A group of 22 normal male rats 104 days of 
age and of approximately the same body weight was 
selected. They were fed a constant diet of Purina 
dog chow, bread, and lettuce. Eleven of the anima s 
were given 5 mg. of methyl testosterone per day ora > 
and II were used as controls. After 38 days of treat 
ment they were killed 24 hours after withdrawa 0 
food, and the liver glycogen levels were determine • 
Two groups of male rats were hypophysectomize 
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Date 

Da> s of 
Treatment 
with 10 mg 
Methyl 
Testosterone 

Body 

Weight, 

kg 

Dextrose, 

Gnen, 

7 5 gm 

Unne 

Glucose 

gtn 

Fasting 

Blood Sugar 

1 hr 1 hr 

mg/100 cc 

2 hr 3 hr 

4 hr 

7/10/41 

0 

2 88 

Orally 

0 

92 

149 

174 

j 66 

124 

107 

7/14/41 

0 

2 85: 

Orallj 

0 

100 

141 

174 

162 

115 

ny 

7/31/41 

8 


Orally 

0 

TOO 

141 

l 66 

149 

107 

10? 

8/ 7/41 

15 

2 84 

Orally 

0 

107 

182 

190 

153 

107 

100 

8/14/41 

22 


OraU) 

0 

100 

198 

224 

174 

132 

lOO 

8/21/41 

29 

2 81 

Orally 

0 

107 

190 

215 

174 

141 

100 

9/ 3/41 

42 

2 82 

Orally 

0 

TOO 

190 

207 

174 

149 

107 

7/17/41 

0 

2 88 

Intravenously 

I 8 

100 

524 

521 

124 

100 

83 

7/2 1/4 I 

0 


Intravenously 

1 8 

97 

518 


127 

88 

9? 

8/a'7/4i 


2 83 

Intravenously 

2 16 

100 

487 

380 

157 

ny 

107 


The first group was 152 days of age at operation, 
and the second group was 88 days old Half of each 
group was given 5 mg of methyl testosterone per day, 
starting the second day after operation, half received 
no treatment and were used as controls Thirty days 
after operation they were killed 10 hours after with' 
drawal of food, and liver glycogen values were dc' 
termmed Each animal was checked for completeness 
of hypophysectomy, the testes were weighed 

RESULTS 

Rabbits Following 22 days of treatment with 10 
mg of methyl testosterone daily, the sugar tolerance 
curve in the rabbit showed a definite deviation from 
normal The level to which the blood sugar rose was 
increased, and the return to norma! was prolonged 
A modification in the curves following both the oral 
and intravenous administration was observed After 
15 days a questionable deviation from normal was 
observed After 29 days the maximum variation was 
established, and further treatment for as long as 45 
days produced no additional effect Table i gives the 
data on rabbit 6 and are typical of that observed in 


the other 8 rabbits similarly treated The dosage of 
methyl testosterone appeared to play little part in the 
time of onset of the change in sugar tolerance Rabbits 
receiving 10 mg per day showed a modified tolerance 
at about the same time as those receiving 20 mg per 
day Two of the 3 animals receiving 5 mg per day 
showed a modified curve m 29 days, whereas the 
third showed no significant change until after 36 days 
of treatment. 

In 6 animals, after extensive treatment with methyl 
testosterone and after a maximum change had been 
observed in the sugar tolerance, additional carbo 
hydrate (15 gm sugar per day) was included in the 
diet One week later the sugar tolerance curves were 
found to be within normal limits In these animals, 
as in other animals with depicted glycogen stores, 
there appeared to be a diminution in glucose toler' 
ance Provided with additional carbohydrate, the 
animal was able to restore the glycogen stores to 
normal levels Figure 2 shows the glycogen values m 
the 3 animals killed at this time Two weeks after the 
withdrawal of the extra carbohydrate, the 3 rabbits 
again showed a decreased tolerance (table a) 


Table 2 Blood glucose values m rabbit 15 receiving methyl testosterone 

AND HIGH CARBOHYDRATE DIET 




Glucose, mg per 100 cc pf Blood 

Date 

Treatment 

Fasting 
(after 7 y 
gm glucose) 

Ihr 

! I hr 

' 2 hr 

3 hr j 

4 hr. 

50/ j/4i 
10/24/41 

None 

None 

1 

83 

92 

174 

182 

194 

182 

1 249 1 

149 1 

T22 1 

107 1 

100 

83 

12/23/41 

Methyl test, y mg per day, 39 days 


188 

215 

! 269 j 

141 j 

tiy 

1/29/42 ! 

Methyl test y mg per day 69 days Last 

14 days given ly gm additional carbo 
hydrate in diet 

92 

1 

190 

190 

149 j 

'v 1 

107 

96 

■/so/41 

Added carbohydrates withdrawn from 
diet 

Methyl test, y mg per day, 90 day s 



1 

1 

1 



1/19C42 

85 

188 

207 

166 

141 

107 
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Treatment with testosterone propionate, on the 
other hand, did not significantly modify the sugar 
tolerance curves of the treated rabbits. Treatment for 
as long as 55 days with 10 mg. of testosterone pro- 
pionate per day was ineffective in modifying the 


testosterone to maintain a normal liver glycogen. 

The muscle glycogen level of neither the animals 
treated with testosterone propionate, or methyl 
testosterone, nor those receiving the methyl testo- 
sterone and high carbohydrate diet was significantly 



Fig. I. Blood sugar curves of a nor- 
mal rabbit before and after treatment 
with testosterone propionate. 


tolerance for glucose. Figure i shows the results ob- 
tained on Rio and is typical of the values obtained 
on the 5 rabbits thus treated. 

The rabbits receiving methyl testosterone and 
testosterone propionate showed no increase in body 
weight. A gain in weight, caused chiefly by retentipn 
of fluid, frequently is observed in the human being 
) receiving large amounts of these hormones. 

' Figure a shows the liver and muscle glycogen 
values of the normal rabbits and of the animals re- 
ceiving treatment with methyl testosterone and testo- 
sterone propionate. The average control level of liver 
glycogen was 0.568 gm. per cent, the range being 
from 0.445 to 0.740 gm. per cent. In the animals 
treated with methyl testosterone the average liver 
glycogen was 0.338 gm. per cent, the range being 
from 0.24a to 0.417 gm. per cent. In the animals 
treated with testosterone propionate the average 
liver glycogen was 0.757 gm. per cent, the range being 
from 0.611 to 0.840 gm. per cent. In the animals re- 
ceiving methyl testosterone and a high carbohydrate 
diet, the average Ever glycogen was 0.650 gm. per 
cent, the range being from 0.532 to 0.800 gm. per 
cent. The level of liver glycogen thus was markedly 
decreased following prolonged treatment with methyl 
testosterone and was somewhat increased following 
testosterone propionate treatment.' A high carbo- 
hydrate diet enabled the animal treated with methyl 
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Fig. 2. Muscle and uver glycogen of rabbits treated 
and untreated with methyl testosterone. 
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altered from the normal The average control level of 
muscle glycogen was 0.31 1 gm. per cent (range 0.248 
to 0.385 gm. per cent). The average for the animals 
treated with methyl testosterone was 0.338 (range 
0.283 to 0.387) gm. per cent; that for the animals re- 
ceiving methyl testosterone and a high carbohydrate 
diet was 0.36 (range 0.322 to 0.380) gm. per cent; and 
that for the group treated with testosterone propio- 
nate was 0.351 (range 0.284 to 0.384) gm. per cent. 

Thyroidectowized unimals. The studies of glucose 
tolerance of the thyroidectomized rabbits were 
started 5 weeks after operation. After oral and intra- 
venous tolerance curves had been determined, treat- 
ment with methyl testosterone was instituted. Figure 
3 summarizes the results obtained on R18, one of the 
3 animals thus treated. Any modification in the glu- 

Table 3. Effect op Methyl testosterone on liver glycogen 
op NORMAL AND HYPOPHY8ECTOMIZED RATS 


Rat 

No. 

Age at 
Operation 
or Begin- 
ning of 
Experiment, 
days 

Treatment 

Liver 

Glyco' 

gen, 

gm.% 

Testes 

IVcight, 

gm. 

t 

T04 

None 

.2J2 

a .9 

a 

104 

None 

.380 

a .9 

1 

104 

None 

.131 

7.8 

4 

104 

None 

.J46 

7.7 

y 

104 

None 

.330 

7.4 

6 

T04 

None 

■378 

2.8 

7 

104 

None 

.198 

1 2.3 

8 

104 

None 

.330 

7.6 

9 

104 

None 

.ai6 

7.0 

10 

104 

None 

•274 

1 ^-5 

IT 

104 

None 

.341 

! 7.8 

Average' 

i 


.306 

1 =.J 7 

I'T 1 

1 104 

y mg. meth. testost. 

.747 

1.4 

a-T 

T04 

/day 

.an 

1-5 

5 'T 

104 

38 days 

.an 


4 'T 

104 

38 days 

.194 

1.6 

S-T 

104 

38 days 

.745 

i-y 

6'T 

104 

38 days 

. 190 

I.O 

7 -T 

104 

38 days 

.218 

1.9 

8'T 

104 

38 days 

.144 

1.9 

9 -T 

104 

38 days 

.270 ' 

*•5 

lO'T 

ro4 

38 days 

.736 1 

2*7 

n-T 

104 

38 days 

.123 

1-7 

Average 



.209 

1.56 

2'0 

88 

hypophysectomized 

1.38 

1. 1 

60 

88 

hypophysectomized 

1.46 

0.5 

4'0 

88 

hypophx.'methyl test. 

1.61 

0.9 

5-0 

88 

hypophx.'tnethyl test. 

1.48 

I.O 

7.0 

88 

hypophx.'methyl test. 

1.33 

0.9 

i'O 

88 

incomplete hypophx. 

2.36 

2.7 

9*0 

15a 

hypophysectomized 

1.38 

o.y 

lO-O 

151 

hypophysectomized 

.88 

0.4 

no 

zya 

hypophysectomized 

1.40 

0.7 

140 

152 

hypophysectomized 

1.63 

0 8 

150 

lya 

hypophysectomized 


0.6 

8-0 

15a 

hypophx..methyl test. 

1.18 

0.7 

13-0 

15a 

hypophx..roethyi test. 

0.80 

J.O 

no 

lya 

incomplete hypophx. 

1.78 

7.6 

loo 

lyi 

incomplete hypophx. 

1.46 

7.9 



Fig. j. Blood sugar curves of a thyroidcctomizcd rabbit 
b«orc and after treatment with mcthv^ testosterone. 


cose tolerance of the thyroidettomized animal follow- 
ing methyl testosterone treatment was very slight, 
and the period of treatment before the questionable 
change was much longer than that required for maxi- 
mum change in the normal animal treated with methyl 
testosterone. 

Rats. Table 3 summarizes the results on the un- 
operated rats and the hypophysectomized animals. In 
the unoperated group a decrease in liver glycogen 
was observed following hormone administration 
which was similar to that observed in the rabbits 
treated with methyl testosterone. In the operated 
groups the range of liver glycogen levels was so great 
that definite conclusions could not be drawn. How- 
ever, there appeared to be no significant variation be- 
tween the untreated operated animals and the group 
treated with methyl testosterone. 


DISCUSSION 

The fact that no significant change in the muscle 
glycogen of the rabbits was observed following treat- 
ment with testosterone propionate is in agreement 
with the findings of Gaunt et al. (4) m rats. However, 
they observed no significant modification in the liver 
glycogen. That our animals received treatment for a 
very much longer period may account for the differ- 
ence. Although the sight increase found by us ap- 
pears to be statistically significant, the change is small 
in comparison with that produced by cortical extract 
and some other hormone preparations. 
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Cahone et al. (5) reported a decreased muscle 
glycogen in guinea pigs following testosterone pro- 
pionate treatment. The range of glycogen levels in 
their group of control animals (0.938 to 5.372 per 
cent) and of treated animals (0.764 to 4.509 gm. per 
cent) was so great that the decrease, as judged by the 
means of 3.1 1 and 2.04, probably is not significant. 

Winter et al. (6) reported that phlorhiziin glyco- 
suria in the rat is greatly inhibited by pretreatment 
with testosterone. They attributed the decrease in 
glycosuria to the protective action of the testosterone 
on the convoluted tubules of the kidney. It would ap- 
pear possible that part of the decreased glycosuria 
might be due to decreased glycogen stores similar to 
those observed by us following methyl testosterone 
treatment. 

The modification in glucose tolerance and carbo- 
hydrate storage observed following the prolonged ad- 
ministration of methyl testosterone seems to depend 
upon the action of other endocrine glands. In the 
absence of the thyroid or pituitary gland the changes 
were not observed. There is no proof that the whole 
modification is dependent upon these glands, and 
other mechanisms may also be involved. The fact that 
the animal treated with methyl testosterone was able 
to maintain norm.al carbohydrate stores and showed a 
normal glucose tolerance if greatly increased amounts 
of carbohydrate were given in the diet would indicate 
that the disturbance was due to increased utilization 
rather than to an inability to store carbohydrate. 


SUMMARY 

The glucose tolerance of rabbits was decreased fol- 
lowing prolonged treatment with large doses of 
methyl testosterone. No modification in glucose 
tolerance was observed following a similar period of 
treatment with testosterone propionate. Thyroidec- 
tomized animals showed no apparent modification or 
a very slight decrease in sugar tolerance following pro- 
longed treatment with'methyl testosterone. 

The level of liver glycogen of rabbits treated with 
methyl testosterone, and showing a modified sugar 
tolerance, was well below that of untreated normal 
controls. Following testosterone propionate treatment 
the liver glycogen was slightly but significantly in- 
creased. The muscle glycogen of neither group of 
treated animals was altered significantly. 

The liver glycogen of rats treated with methyl 
testosterone was lower than that of untreated con- . 
trols. There appeared to be no significant difference 
between the liver glycogen level of hypophysecto- 
mized untreated rats and hypophysectomized rats re- 
ceiving methyl testosterone. 

In the absence of the thyroid or pituitary gland, no 
modification in glucose tolerance or carbohydrate 
storage was observed following prolonged administra- 
tion of methyl testosterone. 

We wish to thank Dr. Max Gilbert of the Sobering Corp., 
Bloomfield, N. J., for the methyl testosterone and testosterone 
propionate used in these experiments. 

We are indebted to Dr. Owen Reeves for hypophysectoaiiting 
the rats. 
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T hat treatment of patients with large doses of 
methyl testosterone for long periods of time 
results in a modification of sugar tolerance has 
been reported (i) Studies have been extended to de 
termine the factors involved in producing this change 
In rabbits treated with methyl testosterone a dc 
creased sugar tolerance also has been observed The 
liver glycogen of these animals was less than that of 
untreated controls (a) In an attempt to determine 
whether a modification in liver glycogen reserves oc 
curs in the human being receiving methyl testosterone, 
estimations using the phlorhizin technic of Mirsky 
(3) have been made The test is based on the assump 
tion that, following phlothizm, 'when the blood sugar 
level remains constant, all of the urinary sugar must 
have come from the liver On the other hand, if there 
has been a fall in the blood sugar level, then the 
amount of sugar excreted m the urine is equal to the 
sum of that secreted by the liver plus the sugar 
equivalent to the decrease in the blood and tissues’ 
(3) The basal metabolic rate and the glucose tolerance 
of the patients treated with methyl testosterone also 
were determined Generally, the basal metabolic rate 
was markedly above the pretreatment level when the 
decrease in sugar tolerance was observed, and the 
amount of glucose of liver origin excreted following 
phlorhizin usually was decreased 

METHODS AND MATERIALS 

Eight cases of male hypogonadism were studied 
before any treatment was given (or during a period 
of withdrawal of therapy), and during treatment with 
large doses of methyl testosterone Sugar tolerance 
curves were determined following the oral admmis 
tration of loo gm of dextrose In the sugar tolerance 
tests the blood sugar values were determined by the 
method of Myers and Bailey (4) Basal metabolic 
rates were measured using the Sanborn Grafic 
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machine and the Mayo Clinic tables Each test repre 
sented two runs The hepatic glycogen reserves were 
measured by the phlorhizin method of Mirsky (3) 
Blood sugars were determined on venous blood by tbc 
Somogyi modification of the micro Shaffer Hartmann 
method (5) Blood acetone was determined by the 
method of van Slyke and Fitz (6, 7) Urinary nitrogen 
was determined by the Kjeldahl method (8) In some 
cases, when the patient was receiving methyl testo 
sterone therapy, a diet high in carbohydrates was 
given to determine its effect upon the sugar tolerance 
and glycogen reserves during hormone treatment 
The high carbohydrate diet consisted of 500 gm of 
carbohydrate with a total caloric value of 3000 
calories 

RESULTS 

In some cases the administration of large doses of 
methyl testosterone was followed by a marked de 
crease in sugar tolerance The decreased tolerance 
was usually associated with an increased basal meta 
bolic rate Table i summarizes the results on 7 of the 
patients 

Phlorhizin tests were made on y patients, the data 
on 4 of whom are included in table i Figure i sum 
manzes the results on patient 4 Following treatment 
with methyl testosterone, the liver glycogen stores 
were 380 mg per kg of body weight Upon with 
dnwalof therapy, they were 417 mg per kg of body 
weight or greater As there was no drop m the blood 
glucose level, the amount of glycogen remaining in the 
liver at the end of the test was not indicated With 
methyl testosterone therapy and an increased amount 
of carbohydrate in the diet, the liver glycogen stores 
were 464 mg per kg At the end of the 6 hour 
phlorhizin test, when the glycogen stores were lowest 
the blood acetone showed an increase of 100 per cent 
Acetone was present in the 5th and 6th hour urine 
specimens The blood acetone was not significantly 
altered when no therapy was being taken or when a 
high carbohydrate diet was being ingested 
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The glycogen storage values were based on the 
following points. The blood^sugar level did not drop 
during the 6'hour phlorhizin test period when the 
patient had been receiving no therapy, or when the 
patient was on the high carbohydrate diet — methyl 
testosterone regimen. The blood sugar values fell 13 
mg. during the 6'hour test period when the patient 
was receiving methyl testosterone therapy. Employ' 
ing the 30 per cent figure for the mixing volume for 


80 mg. daily the second month), he showed a markedly 
decreased sugar tolerance. At that time, following 
phlorhitin injection, he excreted 537 mg. glucose per 
kg. of body weight, of which 490 mg. was of liver 
origin. The blood acetone was increased by 53 per 
cent at the end of the 6'hour phlorhizin test. Five 
months later on the same therapy, the sugar tolerance 
was more normal (fig. 3). At that time, following 
phlorhirin 521 mg. of glucose per kg. of body weight, 


Table 1. Effect of methyl testosterone on blood glucose levels in 

HYPOGONADAL MEN 


Case 

Diagnosis 

Treatment 

B. M. R. 

% 

Sugar Tolerance, Glucose, mg./ioo cc. 
at Hours 

Duration, 

days 

Methyl 
testosterone 
per day, mg. 

0 

1 

2 

I 

2 

3 

4 

I 

Hypogonadism 

30 

0 

-13 









30 

0 

+ 3 

97 

122 

130 

9? 

104 




19 

300 mg. 

+ 2 

118 

224 

213 

241 

161 

120 

2 

Hypogonadism 

33 

0 

— II 










0 


104 

207 

127 

94 

76 




19 

300 mg. 

- 3 

109 

213 

187 

200 

125 


3 

Hypogonadism 

60 

0 

-17 

102 

102 

90 

80 

78 




60 

100 mg. 

+ 3 

98 

122 

122 

94 

102 

84 

1 

4 

Hypogonadism 


0 

— I 









18 

100 mg. 


96 

160 

210 

168 

68 

38 


j 

1 ^^0 

60 mg. 

+24 

110 

169 

242 

212 

100 

108 

5 

Hypogonadism 

39 

0 

+ 1 

102 

116 

90 

108 

78 




49 

250 mg. 

+27 

130 

190 

168 

175 

1 

130 

79 

6 

Hypogonadism 

1 

No previ 

ous treatment 

-13 

106 

136 

174 

106 

80 

70 



21 

100 mg. 










42 

200 mg. 









1 

30 

300 mg. 

± 0 

106 

155 

132 

147 

93 

83 

7 

Hypogonadism 

30 

100 mg. 









! 

21 

200 mg. 










21 

300 mg. 

— 3 

106 

171 

238 

204 

117 

77 



27 

0 

- i 

138 

202 

187 

143 

82 

81 


sugar distribution in the body, as used by Mirsky, 
3.78 gm. of the sugar excreted was from non'liver 
source. The increase in blood acetone was also of 
significance. 

Patient 3 excreted 488 mg. of glucose per kg. of 
body weight, all of liver origin, when no therapy had 
been taken for 3.5 months. The blood acetone was 
unaltered at the end of the test period. When he had 
received 100 mg. of methyl testosterone per day for 
two months, 470 mg. glucose per kg. of body weight 
was excreted, of which 413 mg. was of liver origin 
(fig. 2). At the end of the 6'hour phlorhizin test the 
blood acetone had increased from 1.6 to 3.5 mg. per 
100 cc. of blood. 

When patient 5 had been receiving methyl testO' 
sterone for 2 months (70 mg. daily the first month. 


all of which was of liver origin, was excreted follow' 
ing phlorhizin injection. The blood acetone was not 
significantly modified at the end of the 6'hour test 
period. _ . 

In the case of patient 8 , who had been receiving 
yo mg. of testosterone propionate 3 times a week or 
4 months, 353 mg. of glucose per kg. of body weig t, 
all of which was of liver origin, was excreted follow 
ing phlorhizin injection. The blood acetone was not 
increased at the end of the 6'hour test period. A ter 
he had been receiving methyl testosterone (100 
per day for 5 months), the glucose excretion fol owin 
phlorhizin was 422 mg. per kg. of body weight, t t 
source of which was the liver. At that time ^ 
showed a slightly modified glucose tolerance , 
The blood acetone was not significantly a ter 
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When therapy was withdrawn for twb months, 316 
mg of glucose per leg of body weight was excreted 
All was of liver origin There was no significant modi- 
fication in blood acetone at the end of the 6 hour test 
Patient 6 excreted 381 mg of glucose pet kg of 
body weight following phlorhijin when he had re- 
ceived no treatment All of this was of liver ongm 
After 3 months of treatment with methyl testosterone 
(too mg daily for 21 days, 200 mg daily for 42 days, 
and 300 mg daily for the 30 days immediately pre- 
ceding the phlothitm test) 36; mg of glucose per kg 
was excreted following phlorhiain, of which 318 mg 
was of liver origin In the first test no acetone was 
present in any urine specimen In the phlorhizin test 
following methyl testosterone treatment the unne 
showed acetone in the specimens collected for the 4th, 
5th, and 6th hours after the initial injection 



Patient 7 excreted 221 mg of glucose per kg of 
body weight, which was of liver origin, after he had 
been receiving large doses of methyl testosterone for 
10 weeks The blood acetone was increased from i y 
to 5 5 mg per too cc at the end of the 6 hour phlor- 
hi?in test The hippuric-acid liver-function test at 
this time showed 3 o gm of bentoic acid synthesized 
(equivalent to 100 per cent of normal) After therapy 
had been withdrawn for 17 days, 245 mg of glucose 
per kg of body weight, which was of liver origin, 
was excreted The blood acetone was i 7 mg pet 100 
cc of blood at the beginning of the 6 hour phlorhizm 
test and 2 i mg at the conclusion of the test period 
Unne nitrogen was determined on aliquots of the 
pooled urine collected dunng the first 3 hours of the 
phlorhizm test period and the second 3 hours of the 
test In no case was the nitrogen excretion signifi 
cantly different in the two periods This indicated 
that gluconeogenesis was not increased 



DISCUSSION 

The estimation of liver glycogen reserves, using 
the glucose excretion following phlorhizm as the basis 
of calculation, is open to certain fundamental criti- 
cism Although the values thus estimated may not be 
the true ones, it is believed that repeated tests on the 
same mdwtdual ate capable of showing actual changes 
in glycogen stores It is also believed that greater 
significance can be placed on the decreased glycogen 
stores in patients following the use of methyl testo 
sterone, since this change has been observed in 
treated animals in which the livers have been removed 
and glycogen values actually determined (2) 

Winter et al (g) reported that phlorhizm glycosuria 
in the rat is greatly inhibited by pretreatment with 
testosterone They attributed this decrease to a modi- 
fication m the epithelial cells lining the convoluted 
tubules of the kidney No liver glycogen determina- 
tions were made on the testosterone treated rats 
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That the action of methyl testosterone on the kidney 
was responsible for the decreased excretion of glucose 
per kg. of body weight, of liver origin, seems unlikely, 
for in some cases the actual total excretion of glucose 
was as great in the treated as in the untreated patient. 
A significant percentage of it, however, originated 
from the blood and body fluids, as a marked decrease 
in blood glucose was observed at the end of the 6'hour 
test period. 

In the case of patient 5 it is difficult to explain the 
greater sugar tolerance after 7 months of treatment 
with methyl testosterone than after 2 months. Some 
compensatory mechanism may have become effective 
in the interval. The importance of the nature of the 
diet in modifying sugar tolerance cannot be disre^ 
garded. While the patients were not on a controlled 
diet, they were questioned as to any change in eating 
habits or food intake. This patient was unaware of 
any such change. 

The unusually low glycogen reserves in patient 7 
are difficult to interpret. He was accustomed to eating 
unusually large amounts, and his diet represented a 
very large total carbohydrate intake. The food intake 
was essentially constant throughout the period of 
observation. 

The results on patient 8 cannot be evaluated to in^ 
dicate change in glycogen stores, for at no time were 
the reserves exhausted following phlorhizin, as in' 
dicated by the maintained blood'Sugar level and the 
absence of increased blood acetone. 

The decreased glycogen reserves during methyl 
testosterone treatment could not be attributed to 
liver damage, for there was no evidence of decreased 
liver function, as judged clinically or by hippuric acid 
^nd bromsulfalein liver function tests. 


SUMMARY 

Following continued treatment with methyl testo' 
sterone, some patients showed a decreased sugar 
tolerance. In the majority of cases this decrease was 
accompanied by an increased basal metabolic rate. 
In one patient an increase in carbohydrate in the diet 
resulted in the return to normal of the modified sugar 
tolerance and increased glycogen stores. Liver glyco- 
gen reserves were estimated by the phlorhizin method 
of Mirsky. There was less stored glycogen in the liver 
following methyl testosterone treatment. This was in 
agreement with the finding that the liver glycogen of 
rabbits was decreased following methyl testosterone 
therapy. 

We wish to thank Dr. Max Gilbert of the Schering Corp., 
Bloomfield, N.J., for the methyl testosterone used in these studies. 
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S INCE THE BEGINNING of thc lOsulin era, the sub 
ject of insulin resistance Hts become one of in 
creasing interest Root (i), in 1929, termed those 
cases insulin resistant which required more than 100 
units daily to maintain proper carbohydrate bihncc 
He pointed out that temporary resistance to insulin, 
so commonly encountered for a brief period in the 
comatose diabetic, properly should not be included 
under such a designation He estimated, on the basis 
of animal experiments, that a completely depancre 
atized man would require 200 to 300 u daily Undis 
puted cases of complete insulin resistance m man 
would thus be those which have a daily msuhn rc 
quirement above this 

There have been published a number of isolated 
reports of patients who have required an abnonmily 
large amount of msuhn These have been summanzed 
during the past year in a paper by Martin, Martin, 
Lyster and Strouse (2) To these may be added two 
cases of Marble, Fernald and Smith (3), one requiring 
300 to 1750 u daily for 2 months, the other 350 to 
2000 u daily for over 7 months, and the patient rc 
ported by Levi and Friedman (4) who received an 
average of 1621 u daily for 47 days, the maximum 
daily dosage being 4000 u 

No real advance in thc understanding of this re 
sistance to insulin was made until recently, when thc 
studies of Houssay (5) and of Long (6) began to throw 
an entirely new light on carbohydrate metabolism 
Young (7) has investigated the problem from the 
laboratory standpoint, and Glen and Eaton (8) and 
Wiener (9) from the clinical point of view 
We are reporting a case of insulin resistance in a 
patient with diabetes mellitus who for almost 4 
months received an average daily dose of 1195 u, a 
maximum daily dose of 2460 u, with a total dosage of 
129,470 u Certain investigative studies have been 
performed in an endeavor to throw light on the 
mechanism of insulin resistance 
nii -1 f 

255 i ■ 

En ‘ diia i uitin Miitncii 


CASE REPORT 

C A K ,S F H Ho 2 s726i,^ was a 64 > earold married 
male leather worker of Irish Portuguese parentage who 
was first seen at the Stanford Hospital Outpatient Dc 
partment on Jan 28, 19^9 Thc diagnosis of pulmonary 
tuberculosis was made Sugar was found in thc unne at 
this time but thc patient did not return to thc clinic On 
Oct 5, 1939, he was seen again and had then lost 17 lb 
(77 l^g) m weight The additional diagnosis of diabetes 
mellitus was made at this time He attended the clinic a 
few times and on Oct 28, 1939 was admitted to the 
Tvberwhs!s DmsfCfi of thc San Frcnasco Hospital 

Ftftniiy history Father and mother died at 66 and 57 
years of unknown Causes One brother died at 17 of 
tuberculosis, and another brother died at 45 from ‘ulcer 
of thc hver Past history He had had thc usual childhood 
diseases In 1898 he had pneumonia without sequelae and 
in 1934 he had acute arthritis of thc anUe for j months 

Physical exammaiion This showed a rather poorly 
nounshed white male who appeared chronically ill The 
height was 5 ft 6 in and weight was 139 lb (63 kg ) He 
had complete adentia, bilateral reduction of hearing 
moderate emphysema physical signs indicating an infiltra 
tive process in the left upper lobe of thc lung rather famt 
heart sounds, poor rectal sphincter tone, a sluggish left 
ankle jerk, an absent nght ankle jerk and a spermatocele 
Blood pressure, 170 tnm Hg systolic, 80 diastolic 

Laboratory examination The blood count showed a 
hemoglobin of 16 3 gm (92% Sahli), a red cell count of 4 5 
million, a total white cell count of 7640 with yy per cent 
neutrophils The urine was acid, lemon colored, clear, of 
a specific gravity of 1 024 and free of albumin The Bene 
diet test for sugar was 2 -f- The sediment contained 
rarely a squamous and a white cell The Wassermann and 
Kahn reactions were negative The corrected sedimenta 
tion rate was 34 mm m i hour (Wmtrobe) There were 
many tubercle bacilU m the sputum The trend of the 
blood chemistry values during the course of the patient s 
hospitalization is shown by the figures in table i The 
hver function tests are recorded in tabic 2 They did not 
indicate any liver damage 

Roentgen ray examination This showed evidence of an 
inflammatory process with cavitation in the left upper 
lobe extending into both lower lobes, and moderate 
pleural thickening on the left with deviation of thc 
mediastinum toward the left 
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Course. The patient remained in the hospital until his 
death 7 months later. He had an intermittent low-grade 
fever during his entire stay, and the tuberculous process 
gradually spread. On Jan. 25, 1940, a pneumothorax was 
begun on the left side. This was technically successful and 
was followed by weekly refills, but the course of the dis- 
ease was not arrested. Because of the continued advance 
of the tuberculous process in the right lung, a pneumo- 
thorax was also ordered on the right. The initial right 
pneumothorax was given on May 16, 1940. At this time 
his condition was critical. He died on May 25, 1940. 


Table i. Blood chemistry 


Date 

Blood 
Sugar, 
mg. % 

Plasma 

CO2 

Combining 
Power, 
vol. % 

Serum 
Cho- 
lesterol, 
mg. % 

Blood 
NaCl, 
mg. % 

Blood 

Urea, 

mg.% 

2/ 9/40 

231 


231 



2/12/40 

408 


171 



2/29/40 

250 



420 

17 

3/11/40 

377 

62 




4/10/40 

474 

63 


408 


5/16/40 

384 

17 


436 



The course of the diabetes was not remarkable during 
the first 3 months of his hospital stay. He was originally 
given a diet of C 200, P 90, F no, and 30 u of protamine 
zinc insulin. On Nov. 3, 1939, 5 days after his admission 
to the hospital, blood sugar specimens were taken before 
each meal. The values were 122, 200, and 170 mg. per 
cent respectively, indicating a type of response charac- 
teristic of a fairly well controlled diabetic. Because of 
persistent mild glycosuria, the dose of insulin was raised 
on Dec. 2nd to 40 u of protamine zinc insulin and 10 u of 
amorphous (regular) insulin. The urine remained sugar- 
free on this regimen for over a month. After this time 
glycosuria began again and continued despite an increase 
in the insulin intake to 95 u on Jan. 27, 1940. On Feb. 5th, 
the diet was changed to C 500, P 90, F 110. This was done 
because of the increase in insulin sensitivity resulting 
ordinarily from a high carbohydrate diet (10), and also 
because of suspected hepatic involvement. On the same 
date the fasting blood sugar was 280 mg. per cent and the 
urine showed a 4 + sugar and a i + acetone. The insulin 
intake consisted of 60 u of protamine zinc insulin and 60 u 
of amorphous insulin. 

His course hereafter was most extraordinary. The chief 
features are portrayed graphically in figure i. It was recog- 
nized that the phenomenon of insulin resistance was 
present. The insulin dosage was increased rapidly and 
progressively. On February 12th, the insulin intake was 
800 u and the blood sugar was 408 mg. per cent. The 
quantitative sugar output was 216 gm. per 24 hours and 
he had a i + acetone in the urine. Although continued 
daily increase of insuhn did not show any immediate re- 
sult, as measured by urinary sugar output, the blood- 
sugar level over the next 2 weeks gradually diminished to 
considerably lower levels. On February 23rd the total 
insulin dosage was 2280 u and the fasting blood sugar was 
263 mg. per cent. The urine still showed 4 + sugar and 
1 + acetone. The greatest daily intake of insulin during his 


entire hospital stay was on February 26th, when he was 
given 1940 u of unmodified insulin and 520 u of protamine 
zinc insulin, or a total of 2460 u. During the next 10 days 
the dosage was gradually lowered because the blood-sugar 
level and the sugar output in the urine decreased markedly 
and the acetone disappeared from the urine. At the end 
of this period clinical symptoms of hypoglycemia de- 
veloped. On March 6th the fasting blood sugar was 55 
mg. per cent. On this day he received a total insulin 
dosage of 1890 u and on the following day the fasting 
blood sugar was 52 mg. per cent. At this time it was de- 
cided to reduce the insulin dosage drastically (ii). On 
March loth it had reached a value of 500 u for the total 
daily dosage. On this day, however, the fasting blood 
sugar was again markedly elevated, being 377 mg. per 
cent. The urinary sugar output was 170 gm. per 24 hours. 
The acetone was 2 +. This attempt to lower the insulin 
dosage being obviously unsuccessful, the amount v^as 
raised in 2 days to 1380 u, on which regimen he was con- 
tinued to March 31st. A Congo red test for amyloid made 
on March 28th showed 47 per cent retention of the dye in 
one hour. During this period the blood-sugar values 
ranged from 117 to 330 mg. per cent and the average uri- 
nary sugar output fluctuated between 72 and 198 gm. per 
24 hours. The urine was free of acetone. It may be noted 
that the output of sugar was considerable and that the 
blood-sugar level still averaged around 250 mg. per cent. 
Clinically, the patient did not feel nearly so well as he had 
before this. Several times during the day and night he 
perspired, had symptoms suggesting hypoglycemia, and 
was generally uncomfortable. The daily insulin dosage 
was therefore further decreased to 920 u (420 u of un- 
modified insulin and 500 u of protamine zinc insulin). 
This was continued until May 20th. Throughout this 
period the blood-sugar level was higher, the fasting values 


Table 2. Liver function tests 


Retention of bromsulphalein ; 

5 hr.. 0 

I hr., 0 

Retention of galactose:^ 

I hr., 31 mg. % 
ij hr.. 18 mg. % 

Synthesis of hippuric acid:- 

4.8 gm. found in icoo cc urine, 
(Normal 3-3 . 5 gm.) 


* Determined through the courtesy of Dr. T. L. Althausen. 
^ Determined through the courtesy of Dr. D. K. Burnham. 


ranging from 350 to 483 mg. per cent. The urinary glucose 
output varied from 234 to 402 gm. per 24 hours. Acetone, 
and later diacetic acid, reappeared in the urine. However, 
the patient felt more comfortable than he had at any tune 
during his period of insulin resistance. Because or in- 
creased formation of diacetic acid, the insulin dosage was 
increased from 1220 u on May 21st to 2200 u on May 34 
Fifteen hundred gm. of glucose was given during this a) • 
The acetone and the diacetic acid disappeared from t e 
urine, but clinical signs of diabetic coma progresse an 
the patient died in the evening of May 25th, 

Summary of pathological findings (Dr. A. J- , 

autopsy, performed 16 hours after death, showed 1 a 
pulmonary tuberculosis, with a large cavity six cm^^^^ 
diameter in the upper lobe of the left lung and many 
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■ ■ ■ ■ . —t,- '• * aUviAS uLtioie ttic dices on which the experiments v,’ere made. 

nodules throughout the remainder of this lung as well as that they were not rapidly progressing lesions, but some 
the upper lobe of the right lung. The right middle and of the nodules were not so demarcated, 
lower lobes showed only an occasional small tubercle. A The pancreas was ao cm. long and its cross-section 
few tubercles were present fn the moderately enlarged measured 1 by 3 cm, at the head. However, the body and 

hilar lumph nodes, but no gross caseation was seen, tail were much thinner, and it was thought that the organ 

Histologically, the cavity and many tubercles were suf' as a whole was distinctly smaller than normal. The 

rounded by moderate amounts of fibrous tissue, indicating markings on the cut surface were normal, as was the histo- 


•■li 
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logical appearance of sections stained with hematoxylin' 
eosin, although islets of Langerhans were not numerous. 
The adrenals, testes, and prostate showed no significant 
gross or microscopic changes. The thyroid gland, although 
not enlarged, showed distinct evidence of hyperplasia. 
Its follicles varied considerably in size. In many follicles 
there was practically no colloid; in others the colloid was 
faintly stained and showed marked peripheral vacuolation. 
The lining epithelium was columnar in many places and 
many of the nuclei had unusually deeply stained chroma' 
tin. No mitotic figures could be identified with certainty. 
There was no lymphoid tissue in the organ. The anterior 
lobe of the hypophysis contained eosinophilic and baso- 
philic cells in approximately normal numbers. A moderate 
number of small basophilic cells extended into the pos' 
terior lobe in one region. The remaining basophils were 
normal. Many contained fairly large cytoplasmic vacuoles. 
Many of the eosinophils were also vacuolated, but most 
of the vacuoles were smaller than those in the basophils 
and they were often multiple. In the capsule of the gland 
in one region were several long rows of small cells with 
scanty cytoplasm. The arrangement of these cells sug' 
gested that they were epithelial, but their identity could 
not be established. There was a slight diffuse increase in 
the interstitial connective tissue of the anterior lobe in 
places, and toward the center of the lobe was a small 
dense scar. However, the amount of reduction of the 
number of epithelial cells on this account was negligible. 

The liver was enlarged, weighing 2700 gm. It was firm 
and pale brown. Its vessels were normal. The cut surfece 
was uniform and slightly opaque, with no visible lobule 
markings. A little thick turbid blood-tinged fluid could 
be expressed from the cut surface. Lugol’s solution stained 
the liver tissue deep mahogany brown, and the exuding 
thick fluid was similarly stained. Further tests on aqueous 
extracts of the liver substance showed large amounts of a 
substance which in solution was milky white, opalescent, 
and had many of the properties of glycogen. It could be 
precipitated by alcohol but not by heat or trichloracetic 
acid, and it disappeared on acid hydrolysis, yielding a 
substance which would reduce Benedict’s solution. Al- 
though no quantitative determinations were made, the 
substance remained in apparently undiminished quantity 
in specimens of the liver stored in the ice box for 2 weeks. 
Similarly, incubation of pieces of Liver for 4 days at 37° C. 
did not destroy it, whereas incubation with ground Ever 
obtained from another autopsied body resulted in dis- 
appearance of the substance within 24 hours. Histological 
study showed marked enlargement of the liver cells, some 
of which had nearly twice the normal diameter. Most of 
the sinusoids were collapsed. The nuclei of the large cells 
were normal but the cytoplasm was practically unstained 
except for a thin rim at the cell margins. Best’s carmine 
stain showed abundant masses of glycogen in these cells. 
No amyloid was present. No glycogen was demonstrable 
in any other organs. 

The spleen 'Weighed 240 gm. Its pulp was firm and dark 
red. The heart weighed 230 gm. and appeared normal. 
No glycogen could be demonstrated In the muscle either 
by gross iodine test or by using Best’s carmine stain on 
alcohol-fixed tissue, although many of the muscle fibers 
contained fine vacuoles. There was relatively h'ttle arterio- 


sclerosis, the most marked lesions being in the descending 
aorta, where, near the bifurcation, were several scattered 
medium-sized slightly raised intimal plaques without 
ulceration or gross calcification. The kidneys were normal. 
No abnormalities were found in the brain. 


COMMENT 

This case represents an example of insulin re- 
sistance which began fairly abruptly in a patient 
whose diabetes had been quite well controlled during 
the preceding 3 months. 

The course of the patient after he became resistant 
to insulin may be divided into 5 periods according to 
the amount of insulin he received. The lines running 
vertically through figure i mark these off abruptly 
into the following periods: a), rapidly increasing in- 
sulin requirement; b), peak dosage; c), low dosage; 
d), higher plateau; e), lower plateau. 

The most striking feature of the case is the fact, 
best gleaned from the composite chart, that the aver- 
age fasting blood sugar, the glycosuria and the ke- 
tonuria were almost inversely proportional to the in- 
suh'n dosage. In other words, the response to insulin 
was much like that of the ordinary diabetic except 
that huge doses of insulin were necessary to produce 
a glucose- lowering effect in the blood. 

The case was studied carefully to rule out various 
factors which have been thought to play a role in 
insulin resistance. The effect of diet did not seem to 
be important. Shortly after the beginning of the re- 
sistant stage, the carbohydrate intake was raised to 
500 gm. a day. Thereafter the scheduled diet con- 
tained 500 to 600 gm. daily. The patient often left 
some of this on the tray, probably enough to affect 
the individual blood sugar values but not enough to 
affect the averages. The fat intake varied from 40 to 
100 gm. a day. It was thought that the higher fat 
intake was associated with greater ketonuria. 

There was no clinical evidence of allergy. In com- 
parison to the amount of protein-containing solution, 
the tissue reactions were slight. 

Since sources of insulin may have a bearing on the 
problem of insensitivity several brands were em- 
ployed, including amorphous or ‘regular’ insulin 
(beef, pork and sheep)^ and solution of zinc insulin 
crystals and protamine zinc insulin.® No difference m 
effect was noted. 


INVESTIGATIVE STUDIES 


Houssay (7) has shown that injections of the an- 
terior lobe of the pituitary gland into dogs product 
a temporary diabetic state. More recent work y 
Jensen (12), Young (13), and others has suggeste 


- The various brands of regular insulin used were 
ly Eli Lilly Co., Indianapolis, Ind., Sharpe wd Uo , 
'hiladelphia. Pa., and Frederick Steams 6? 

3 The solution of zinc insulin crystals ai^ t i^'"^n,rvilis Ini 
isulin used were manufactured by Eli Lilly Co., India po 
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Eig. 1 Insulin 'CARBOHYDRATE TOLERANCE test illustrating continued nsc of blood sugar despite repeated large doses of insulin, 
ng 3. Rise in blood sugar of a rabbit after injection of blood from the patient despite previous injection of 120 u of amorphous 
insulin subcutaneously into patient 

f.g4U— - - , 

a laree dosa • . . , . . , . . • . 

■ : ■ ■■ . ■ iis^ 




vuvioU wue» uiooa is taken at a*, minutes. 
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that the abih'ty to utilize carbohydrate is inherent in 
the tissues and that this utilization is facilitated by 
insulin and retarded by factors secreted by the an' 
terior lobe of the pituitary gland. Young separated 
the pituitary ‘antagonist’ into two parts. The first 
of these, which he called the ‘glycotropic’ factor, 
antagonized the action of insuhn although it did not 
produce hyperglycemia or diabetes when injected 
into the normal animal. The second, which he termed 
‘diabetogenic,’ also antagonized insulin but in addi- 
tion produced hyperglycemia, glycosuria, and keto- 
sis. Continuation of its injection led to permanent 
diabetes. 

In the study of this patient during the period of his 
manifested insulin insensitivity, two methods of in- 
vestigative procedure were used. The first was the 
study of the response of the patient’s blood sugar to 
subcutaneous and intravenous insulin; the other was 
the response of a rabbit’s blood sugar after intra- 
peritoneal injection of blood specimens from the pa- 
tient under these circumstances. 

Experiment (fig. 2). On Feb. 14, 1940, the fasting 
blood sugar was 316 mg. per cent. At this time he was 
given 100 u of amorphous insulin and 100 u of prot- 
amine zinc insulin. One-half hour later he ate a light 
breakfast containing about 70 gm.'of carbohydrate. 
After another half-hour the blood sugar was 341 mg. 
per cent. He was then given 50 u of amorphous in- 
sulin, intravenously. The values of the glucose con- 
tent of the blood samples taken at half-hour intervals 
after this were as follows: 

Hours .5 I 1.5 3 

Mg. percent 41 1 41 1 429 400 

This experiment demonstrates that there was no 
lowering of the blood sugar by either 100 u of amor- 
phous insulin given subcutaneously or 50 u given 
intravenously. The rise of the blood sugar proceeded 
much as one might expect after a meal without the 
benefit of insulin administration. The possibility of 
an immediate and transient fall cannot be denied but 
the occurrence of a progressive rise after such a large 
dose of intravenous insulin suggests the absence of 
any insulin effect. 

Experiment 2. On March 20th the value of the 
fasting blood sugar was 117 mg. per cent for the ve- 
nous blood and 1 1 3 mg. per cent for the capillary blood 
obtained by finger puncture. The patient was given 
120 u of amorphous insulin and 120 u of protamine 
zinc insuhn, subcutaneously. One and one-half hours 
later 10 cc. of venous blood were withdrawn and 
injected immediately into the peritoneal cavity of a 
2'kg. rabbit kept in a fasting condition. The rabbit’s 
fasting blood sugar just before the injection was 133 
mg. per cent (fig. 3» One and one-half hours later 

T Dr. W. C. Cutting aided in the preparation of these experi- 
ments. 


its blood sugar had risen to 210 mg. per cent. Thus 
the blood transferred from the patient 1.5 hours after 
120 u of amorphous insulin conveyed to the rabbit no 
factor for utilizing sugar but actually the blood had a 
hyperglycemic effect. 

Experiment 3. On March 27th the experiment was 
repeated in a slightly modified form. The patient’s 
fasting blood sugar was 246 mg. per cent and the 
rabbit’s fasting blood sugar was 117 mg. per cent. An 
intraperitoneal transfer of 10 cc. of blood withdrawn 
from the patient 1.5 hours after he had received no 
u of amorphous insulin and 120 u of protamine zinc 
insulin yielded, in the rabbit, a blood sugar of 132 
mg. per cent 1.5 hours after injection, and a value of 
142 mg. per cent 3 hours later (fig. 3, b). 

Although the curve changes only slightly from the 
initial value, the important fact is that it rises instead 
of falling. Such a rise has been said to occur in rabbits 
anyway (although we have been unable to find any 
such report in the literature). If this be true, the 
phenomenon remains remarkable until it is explained. 
The explanation we postulate is the existence of a 
diabetogenic factor. It is of interest that the rise in 
the rabbit’s blood sugar was greater in experiment 2, 
at the time of which the patient's blood sugar was 
lower (i.e., insulin effect was more pronounced). 
Confirmation of this is offered in experiment 4 and 5. 

Experiment 4. On April 25th the patient was given 
100 u of crystalline insulin intravenously while in a 
fasting condition. Five minutes later he ate a break- 
fast containing approximately 100 gm. of carbohy- 
drate. Blood samples were then withdrawn at inter- 
vals measured from the time of injection of insulin. 
The blood sugar values were as follows (fig. 4> ^°p)- 


Minutes o 20 45 9^ 

Mg. per cent 356 375 405 5^5 

When blood was taken for chemical analysis at 45 
and at 90 minutes, an additional 10 cc. was with- 
drawn for immediate injection into the peritoneal 
cavity of a rabbit. The blood sugar values were as 
follows (see fig. 4, bottom); 

Minutes after injection into rabbit F 45 
Mg. per cent first rabbit, injected 
•with 10 cc. of patient’s blood drawn 
45 minutes after insulin 
Mg. per cent in second rabbit, in- 
jected with 10 cc. of patient’s blood 
drawn 90 minutes after insulin 
Incidentally, the patient’s initial capillary blood 
sugar was 346 mg. per cent when his venous 00 
sugar was 356 mg. per cent; the difference may m^re y 
be within the accuracy of the chemical tec 
nevertheless, this is commented upon because 
arterial is lower than the venous value, . 

higher, as is usually expected. This 
occurred in experiment 2. Griffiths (14) 


121 


97 


128 129 


121 173 



August, 194a 


INSULIN RESISTANCE IN DIABETES MELLITUS 


517 


young and old diabetics alike the arteriovenous blood 
sugar difference was smaller than m the normal 
individual He called attention to the frequent occur' 
rence of negative artenovenous differences in the di' 
abetic and its rarity in the normal individual but 
could offer no explanation. The rabbit experiments 
demonstrate that, 45 to 90 minutes after a large intra* 
venous dose of insulin, this patient's blood, when 
transferred to rabbits, not only failed to lower the 
rabbit’s blood sugar, but, on the contrary, caused it 
to rise We see in this a hyperglycemic factor. This 
substance may have developed before the collection 
of the 45 minute specimen, but sufficient quantity 
for demonstration was found only after a longer m 
terval On the other hand an 'anti insulin' or ‘glyco- 
tropic' effect was already present at 45 minutes This 
suggests the possibility of the separate identity of 
the anti insulin and hyperglycemic factors 

Experiment y On May 9th the last experiment v/as 
repeated, with certain changes First, the compara' 
tivc capillary and venous blood sugar values of the 
patient were studied over a longer penod, 1 c , 1 5 
hours after 150 u of crystalline msuhn had been in 
jected intravenously (fig y, top), second, the effect 
of the injection of 10 cc of venous blood into rabbits 
was observed when drawn at shorter inter\'als, t e , 
ly and ay minutes after the insulin injection into the 
patient (fig y, bottom) 

The blood sugar curves obtained were as follows 

Time in minutes F ry 25 70 80 90 

Blood sugar in mg 

percent Venous 405 375 374 407 475 

Capillary 430 350 39G 547 

The blood sugar values of the rabbits were as fol 
lows 

Minutes after injection into rab 
bit F 47 60 90 

Mg per cent in first rabbit, in' 
jected with 10 cc of patient's 
blood drawn ly minutes after 
insulin 87 

Mg per cent in second rabbit, 
injected with 10 cc of patient’s 
blood drawn ay minutes after 
insulin loi 132 151 

The findings of this experiment further support the 
conclusions reached in the preceding experiments 
Again there was an absence of the expected positive 

arteriovenous difference occurring after the 

ingestion of food and a dose of insulin 
(fig y, drop in open circle lines) 

This time the intravenous administration of a large 
dose of insulin given m conjunction with only a small 
carbohydrate meal (fig y, G) did produce a depression 
of the blood sugar level which lasted for about 70 
minutes 


The rabbit experiments can best be interpreted 
to signify that ly minutes after the intravenous ad- 
ministration of a large dose of insulin into the patient 
(fig 5. F), enough active insulin was contained m it 
to lower the blood sugar of the rabbit This was the 
sole instance in our experiments m which the transfer 
produced the anticipated sugar'iitihzing effect Ten 
minutes later (fig y, second asterisk), with the level 
of the patient's blood sugar quite unchanged, no 
dcmonstmblc insulin effect on the second rabbit could 
be shown (fig y, dash dot Imc) In addition, this find' 
ing lends further support to the contention that the 
glycotropic factor present in this patient's blood was 
a substance completely separate from insulin One 
may speculate whether this factor was present, tern' 
poranly depressed in its action by large amounts of 
insulin, or whether it was the result of a hypothetical 
insulin inactivaxtor or antagonist in the patient 

DISCUSSION 

The investigative studies on this patient were 
originally undertaken in an effort to study the effect 
of insulin on the blood sugar of the patient and to 
demonstrate the presence of insulin in the blood of the 
patient after injection It has been stated (ly) that 2 
to 4 u of insulin will produce shock m a rabbit and 
that about one third of a u is necessary to produce a 
certain blood sugar lowering effect If one were to 
assume the patient's blood volume to be 6000 cc , it 
would appear that in the rabbit experiments there 
should have been one fifth u or more in each sample 
removed for animal inoculation, were the insulin still 
present m an active form 15 to 90 minutes after its 
injection into the patient However, if one grants that 
within a few minutes insulin diffuses throughout the 
interstitial fluid, the dilution factor should be in the 
neighborhood of 18 liters, this would mean that about 
i/iyofaunit would be contained in each transfer This 
amount seems hardly sufficient to produce any lower' 
ing of the blood sugar of the rabbits, and in fact, in 
only one instance did any such depression occur On 
the contrary, the blood sugar values were usually 
higher In general, the rise appeared to become more 
marked as the time interval after the injection of m 
sulin into the patient increased These results offer 
confirmation of Glen and Eaton's findings (8) that 
the injection of the serum of their insulin resistant 
patient into rabbits induced an active insulin an 
tagonism in them and that this was more marked if the 
patient had had insulin one half hour before with' 
drawing the blood 

De Wesselow and Griffiths (16) injected the plasma 
of certain elderly diabetics into rabbits and found 
that the duration of the hypoglycemia produced by 
intravenous insulin was reduced whereas the blood 
of young diabetics had no such effect This suggested 
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that the ability to utilize carbohydrate is inherent in 
the tissues and that this utilization is facilitated by 
insulin and retarded by factors secreted by the an' 
terior lobe of the pituitary gland. Young separated 
the pituitary antagonist’ into two parts. The first 
of these, which he called the ‘glycotropic’ factor, 
antagonized the action of insulin although it did not 
produce hyperglycemia or diabetes when injected 
into the normal animal. The second, which he termed 
‘diabetogenic,’ also antagonized insulin but in addh 
tion produced hyperglycemia, glycosuria, and ketO' 
sis. Continuation of its injection led to permanent 
diabetes. 

In the study of this patient during the period of his 
manifested insulin insensitivity, two methods of im 
vestigative procedure were used. The first- was the 
study of the response of the patient’s blood sugar to 
subcutaneous and intravenous insulin; the other was 
the response of a rabbit’s blood sugar after intra' 
peritoneal injection of blood specimens from the pa- 
tient under these circumstances. 

Experiment (fig. 2). On Feb. 14, 1940, the fasting 
blood sugar was ^16 mg. per cent. At this time he was 
given 100 u of amorphous insulin and 100 u of prot- 
amine zinc insulin. One-half hour later he ate a light 
breakfast containing about 70 gm.'of carbohydrate. 
After another half-hour the blood sugar was 341 mg. 
per cent. He was then given 50 u of amorphous in- 
sulin, intravenously. The values of the glucose con- 
tent of the blood samples taken at half-hour intervals 
after this were as follows: 

Hours .5 I 1.5 1 

Mg. percent 411 41 1 429 400 

This experiment demonstrates that there was no 
lowering of the blood sugar by either 100 u of amor- 
phous insulin given subcutaneously or 50 u given 
intravenously. The rise of the blood sugar proceeded 
much as one might expect after a meal without the 
benefit of insulin administration. The possibility of 
an immediate and transient fall cannot be denied but 
the occurrence of a progressive rise after such a large 
dose of intravenous insulin suggests the absence of 
any insulin effect. 

Experiment 2. On March 20th the value of the 
fasting blood sugar was 117 mg. per cent for the ve- 
nous blood and 113 mg. per cent for the capillary blood 
obtained by finger puncture. The patient was given 
120 u of amorphous insulin and 120 u of protamine 
zinc insulin, subcutaneously. One and one-half hours 
later 10 cc. of venous blood were withdrawn and 
injected immediately into the peritoneal cavity of a 
2-kg. rabbit kept in a fasting condition. The rabbit’s 
fasting blood sugar just before the injection was 133 
mg. per cent (fig. 3, fl)- One and one-half hours later 
Dr. W. C. Cutting aided in the preparation of these experi- 
ments. 


its blood sugar had risen to 210 mg. per cent. Thus 
the blood transferred from the patient 1.5 hours after 
120 u of amorphous insulin conveyed to the rabbit no 
factor for utilizing sugar but actually the blood had a 
hyperglycemic effect. 

Experiment 3. On March 27th the experiment was 
repeated in a slightly modified form. The patient's 
fasting blood sugar was 246 mg. per cent and the 
rabbit’s fasting blood sugar was 117 mg. per cent. An 
intraperitoneal transfer of 10 cc. of blood withdrawn 
from the patient 1.5 hours after he had received 120 
u of amorphous insulin and 120 u of protamine zinc 
insulin yielded, in the rabbit, a blood sugar of 132 
mg. per cent 1.5 hours after injection, and a value of 
142 mg. per cent 3 hours later (fig. 3, b). 

Although the curve changes only slightly from the 
initial value, the important fact is that it rises instead 
of falling. Such a rise has been said to occur in rabbits 
anyway (although we have been unable to find any 
such report in the literature). If this be true, the 
phenomenon remains remarkable until it is explained. 
The explanation we postulate is the existence of a 
diabetogenic factor. It is of interest that the rise in 
the rabbit’s blood sugar was greater in experiment 2, 
at the time of which the patient’s blood sugar was 
lower (i.e., insulin effect was more pronounced). 
Confirmation of this is offered in experiment 4 and y. 

Experiment 4. On April 25th the patient was given 
100 u of crystalline insulin intravenously while in a 
fasting condition. Five minutes later he ate a break- 
fast containing approximately 100 gm. of carbohy- 
drate. Blood samples were then withdrawn at inter- 
vals measured from the time of injection of insulin. 
The blood sugar values were as follows (fig. 4. ^^P)’ 


Minutes o 20 45 9° 

Mg. per cent 356 375 405 5*5 

When blood was taken for chemical analysis at 4? 
ind at 90 minutes, an additional 10 cc. was with- 
Irawn for immediate injection into the peritonea 
:avity of a rabbit. The blood sugar values were as 
ollows (see fig. 4, bottom) : 
vlinutes after injection into rabbit 
Vlg. per cent first rabbit, injected 
•with 10 cc. of patient’s blood drawn 
45 minutes after insulin 
vlg. per cent in second rabbit, in- 
jected with 10 cc. of patient’s blood 
drawn 90 minutes after insulin 


45 9 ^ 


III 128 129 


97 


I2I 173 


Incidentally, the patient’s initial capillary 
agar was 346 mg. per cent when his venous 
agar was 356 mg. per cent; the difference 
e within the accuracy of the chemical tec '^’*1 ’ 
evertheless, this is commented upon because 
rterial is lower than the venous value, ms ^ . 
igher, as is usually expected. /n 

ccurred in experiment 2. Griffiths (14) °on 



Combined Use of Testosterone 
Propionate and Psychotherapy 
in Treatment of Hypogonadal 
Behavior-Problem Boys 

{Treatment of Hypogonadism]} 


H. S Rubinstein, Ph.D., M.D. 

From the Laboratory for T^eiiroendo' 
cnne Research, Stirgical Du ision, 

Sinai Hospital Baltimore, Mary/and 

T he close relationship between the endocrine 
system and neuropsychiatric functions is be^ 
coming more and more recognized The cvi' 
dence pointing to this interrelation has been accumu' 
lating from many sources Thus, anatomical (i), 
biochemical (a), psychological (3), neuropathological 
(4) and clinical studies (5-^) have all played a part 
The observation by Rowe (8) that approximately 
*75 per cent of 374 problem children disclosed definite 
evidence of pituitary defect represents one of the 
most exhaustive clinical studies bearing upon the 
problem 

The frequent occurrence of endoermopathy and 
misbehavior in children may indicate that a common 
genetic factor is responsible for both the physical and 
mental aberrations Personal observation, however, 
has led to the impression that the problem behavior 
of many endocnnopathic children like the misbc' 
havior of the normally constituted child is frequently 
experientially determined Such a child, because of 
his somatic disfigurement becomes the target of pb 
mgs and excoriating epithets inflicted by other chib 
dren and even by childishly humored adults Rcac' 
tions of depression or compensatory aggressions soon 
follow 

While psychotherapy is undoubtedly helpful for 
the adjustment of such patients it naturally fails m 
itself to alter the bodily defects which initiated the 
senes of experiences responsible for the reactions 
The proper use of endocrine preparations, therefore, 
becomes important. This is particularly true in geni' 
tally hypoplastic boys since the synthetically prc' 
pared male sex hormone, testosterone propionate, has 
now become available m sufficiently pure form and in 
sufficient quantities for clinical use 
The following case reports will disclose the prob' 
lems encountered and the results obtained in a senes 
of such hy pogonadal problem children 

Rcceued for publication July i, 1942 


CASE RErOItTS 

Case X, S JT , a white male 13 years and 9 months of 
age presented a typical dystrophia^adiposo genital syn- 
drome with characteristic shoulder-pclvic girdle adiposity 
and infantile genitalia. The penis was a cm m length The 
parents complained of the child’s misbehavior in school 
He frequently interrupted the teacher’s remarks in order 
to correct what he considered to be erroneous statements 
and he insisted on calling out the answers to questions 
directed to other children 

He was mentally alert, very boastful and spoke of his 
intellectual supenonty over other children He never 
cned about his genital abnormality nor was he over' 
emotional m other respects But he refused to undress m 
the gymnasium and to enter in the nude the swimming 
pool at school On the Binct-Simon test he displayed a 
mental age of 18 j'cars 3 months and an intelligence quo 
ticnt of 143 

Here wc were dealing with a mentally precocious child 
with dysplastic constitution whose judgment, still m 
keeping with his chronological age, permitted him to 
flaunt his mental superiority before his class-mates As a 
result he became the shunned member of his class Left 
to himself he became more egocentric and self-sufficient 

He was treated with anterior pituitary extract^ twice 
weekly, and placed on dietary restriction Although he 
lost weight with this treatment, at the end of 2 months 
the genitals had felled to develop He was, therefore, 
given additional subcutaneous injections of testosterone 
propionate twice weekly in doses of 25 mg for the first 
month, TO mg twice weekly during the 2nd month and 5 
mg (each injection) thereafter Psychotherapy by way of 
persuasion and re education in order to improve his 
personality traits and social relations was also included 
Only after 9 months of such treatment when the bodily 
form approached the normal and the penis had grown to a 
length of 5 cm with a circumference of 6 cm did be make 
a satisfactory adjustment toward his work and play 
fclfows He then saw and accepted his previous forward- 
ness and conceit in school as an overcompensation for his 
feehngs of inferiority to other children 

* The anterior pituitary extract was supplied by E R Squibb 
and Sons, New Brunswick, New Jersey 
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Case 2, M.S., a white male 14 years of age also pre 
sented the syndrome of dystrophia'adiposo'genitalis. The 
penis was 2 cm. in length and 4 cm. in circumference. In 
addition, the testes were bilaterally undescended. These, 
however, could be palpated in the inguinal canals. Unlike 
the previous patient, he was slow in action, shy and re' 
tiring, and refrained from all games with other boys. His 
mental age (Binet'Simon) was 12 years; the intelligence 
quotient was 86 and the B.M.R. —15. Thyroid i grain, 
twice a day soon raised the B.M.R. to —8. Testosterone 
propionate,- 10 mg. twice weekly, injected subcutaneously 
over a period of 3 months resulted in more normal bodily 
configuration, a penile development to 5 cm. in length and 
6 cm. in circumference with bilateral descent of the testes. 
In addition, he became more alert mentally and advanced 
on the Binet'Simon scale to an I.Q. of 98 (mental age 14 
yr., I month). His attitude toward other children im' 
proved so that he spontaneously engaged in combative 
sports with the boys of the neighborhood. 

Case 3, D.B., an ii'year'old white male was seen in 
June, 1938, because of disrespect, moodiness, temper 
tantrums and frequent fights with other children. These 
complaints dated back about 2 years, prior to which time 
he had been quiet and had seemed almost too well be' 
haved. He made very good marks in school but here, too, 
he had become talkative and boastful. The patient spent 
a good deal of time with his mother and as an only child 
bad been pampered. The first indication of behavioral 
change had occurred when the mother, as was her usual 
custom, attempted to bathe him. He refused to expose 
himself before her and in response to her insistence gave 
way to an outburst of temper which for him was some' 
thing new. This was followed by a crying spell. 

Physical examination disclosed a normal height (56.7 
in.) but a weight of no lb. which was about 31 lb. above 
the maximum normal of 79.4 lb. (9). There was no skeletal 
disproportion. The fat deposition was of the shoulder' 
pelvic-girdle type. The breasts were also obese but dis- 
closed no evidence of mammary tissue. The genitalia 
were diminutive. The left testis had descended but the 
right testis was still in the inguinal canal and could not 
be pushed into the scrotum. Each testis was about the 
size of a small filbert nut. The penis was infantile in ap- 
pearance being only 1.5 cm. in length. Neurological find- 
ings were essentially normal but the right cremasteric re- 
flex was absent. B.M.R. was —19. The results of other 
laboratory studies were normal. Mentally the child was 
alert, spoke relevantly, was well behaved and co-operative. 
He could not explain why he mishaved and when asked 
if it might be because he wanted something which he did 
not possess he replied that he had everything and even 
boasted of his superiority over other boys. Binet-Simon 
test revealed a mental age of 12 years 7 months and an 
I.Q. of 1 1 4. 

Treatment consisted of a diet containing 1533 calories, 
an amount which was based on a body weight of 70 lb. It 
consisted of protein 65 gm,, carbohydrate 127 gm. and fat 

- The author acknowledges with appreciation the aid_ of the 
Ciba Pharmaceutical Products Company Inc. for supplying the 
testosterone propionate (Perandren) and for partially defraying 
the expense of these studies. 


85 gm.; thyroid, .5 grain 3 times a day adequate vitamin 
intake; testosterone propionate, 5 mg. twice weekly bv 
subcutaneous injection. In addition, psychotherapeutic 
discussions elicited that he was painfully aware of his 
genital inferiority, having made comparisons with other 
boys. His aggressiveness was merely to show these other 
boys that he could still be their superior. His recent recog- 
nition of his own difference from other boys was responsk 
ble for his sudden reluctance at disrobing before his 
mother. His temper outburst was his substitute for a more 
active form of aggression. By the end of November, 1938, 
after 5 months of treatment he showed an excellent 
physical change. The penis had grown to 3 cm., the height 
had become 58.3 inches (a growth of 1.6 in.) and the weight 
was reduced to 102 lb. (a reduction of 8 lb.). The most 
striking result however was observed in his behavior. He 
again became the ‘good boy’ at home although he re- 
mained adamant in his refusal to permit bathing by his 
mother. The fighting had stopped but wrestling became 
his favorite sport. Treatment was discontinued. Three 
months later his behavior was still satisfactory. Figure i 
shows a comparison of the genitals before treatment and 
3 months after cessation of treatment. 

Case 4, H.S., a white male 14 years and i . month of age, 
was referred in November, 1938, because he ‘acted pecu- 
liarly’ at home. This peculiar behavior dated from the 
death of his father 2 years previously. At that time he 
went to live in the home of an older boy cousin who dis- 
covered that the patient had small genitals and taunted 
him about it. This so shamed him that he avoided other 
children whenever he could. He had frequent periods of 
sadness which were brought on either by thoughts of his 
deceased father or if he argued with his uncle with whom 
he lived. He felt that the uncle was taking advantage of 
him and his mother. Because he was now aware of his 
own defects, he felt that he would never be able to do 
anything about his uncle’s unfairness, especially since he 
felt that he would always remain ‘weak and boyish.’ The 
difficulty concerning the uncle was found to have arisen 
from the patient's impression that the business affairs of 
his mother were being mishandled hy the uncle. The 
mother, however, did not corroborate this accusation. 
At home the patient always wished to remain alone, 
although by his own admission he liked to listen in on the 
conversation of others from an adjoining room where he 
was supposedly studying. 

Physically he was of normal height, 59.3 inches (norma 
range, 58.6-62.8 in.) and weighed no Ib. (norma 
range 81.1-102.9 Ih.). His lower bodily measurement 0 
30.8 in. was 2.3 in. longer than his upper measuremc^® 
28.5 in. Normally, this difference should have been 
I in. He disclosed a moderate obesity of the shouldtr- 
pelvic-girdle type, a penis 1.5 cm. in length, very sma 
testes which, however, were well descended in the sjo- 
turn. The findings in a neurological examination vi.rt 
normal. Psychiatric survey disclosed a shut-in ° 
personality with marked feelings of resentment against us 
cousin for teasing him and against his uncle vv om i- 
considered a cheat. The results of all of .^1 ^ 

studies made were normal. Binet-Simon test disc 0. 
mental age of 16 yr. and an I.Q. of ii3- 
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Treatment consisted of subcutaneous injections of 
testosterone propionate 3 times weekly. This was given 
consecutively in doses of 5 mg. for 3 injections, 10 mg. for 
5 injections, 25 mg. for 7 injections, 10 mg. for 5 injections, 
and 5 mg. each for the remaining 10 injections. During 
these 10 weeks the patient was also treated psycho' 
therapeutically. He could reason very well so that he could 
readily be made to see the inadequate basis for his suspi' 
cion of his uncle. He soon stated that he had placed his 
uncle in the same category as the uncle's son, f.e., the 
cousin who had made him so painfully aware of genital 
inferiority. As the phallus developed it was easy for him 
to accept the jibings of his cousin as manifestations of a 
childish sense of humor. By this time the height had bc' 
come 60.1 inches (an increase of 0.9) and the weight was 
reduced to 105 lb. (loss of 5 lb.). The penis had grown to 
6.5 cm. in length and 8 cm. in circumference. A crincs 
pubis made its appearance. Treatment was discontinued. 
Three months later a communication from his mother diV 
closed that ‘his behavior has changed more than I can tell 
you. He used to be moody and very distant. It would take 
him a very long while to make friends. He has become 
more forward and acts more as if he were on the same foot' 
ing with others. He was always kind but now he seems 
more than ever to take up for the underdog.’ Figure a 
shows the genital changes in this patient. 

Case 5, P.S., a white male, ix years and 10 months of 
age was referred, in March, 1941, because of peculiar mo' 
tions of his mouth, vicious temper, stinginess and rude' 
ness. The boy's father had deserted the mother 3.5 years 
previously. About 1.5 years ago the child learned of his 
mother's intention to remarry. Soon thereafter he began 
displaying various tics. At the time of his first visit, he 
twitched his mouth and evoked a peculiar expiratory 
grunt. He cried easily and bragged a good bit about his 
cleverness, particularly regarding matters of money. He 
refused to spend his own money and spoke of its great 
accumulation as the goal toward which to strive. He took 
a delight m teasing his mother and frequently made rc' 
marks in the presence of her second husband threatening 
to tell him of some secret about her. The mother had 
found it very difficult to discipline the child since he took 
advantage of their congested living quarters and cried so 
loudly at the least provocation that the landlord who 
lived just below them threatened to make them move. 
The mother would then yield to his demands. 

Examination disclosed a well grown boy whose height 
of 59.7 in. was 0.9 in. taller than the maximal normal of 
58.8 in. for his age. The weight was 115.8 lb. about 17 lb. 
above the maximum normal of 99 lb. for the height. The 
skeleton showed a eunuchoid disproportion, the upper 
measurement being 28.1 in. as compared to a lower 
measurement of 31.6 in. The genitalia were extremely 
small. The penis was i cm. in length, the right testis was 
palpable in the diminutive scrotum but it was also tiny. 
The left testis could not be felt in the scrotum or inguinal 
canal. Neurological examination merely disclosed nu' 
merous repeated, stereotyped and imitable twitching 
movements of the lips with occasional expiratory grunt' 
ing. These could be controlled by persuasion. No evidence 
of organic neurological defect was noted. Mental survey 


disclosed a personality of selfish, bullying, argumentative 
mic'up. While cowardly in tlie presence of other boys, 
he was disrespectful and threatening when alone with his 
mother. He complained that other boys did not like him 
and when asked why he replied ‘Because I m different. 
When asked to explain further he placed the difference on 
the basis of religion. The mental age was 13 yr. and 4 
months and the I.Q. was 112. Basal metabolic rate was 
— 17. The results of all other laboratory studies made were 
normal. Only once did he allude to a feeling of having been 
cheated. By this he meant his father's desertion and his 
sense of being different from others. He would not clabo' 
rate on the latter, but because he would never undress 
before other boys it was assumed that his awareness of a 
difference had a basis in other than mere religion. 



Fig. 1. Case 3, D.B., 11 vears old; upper, June xpjSjdoiver, 
Feb. 1939, 3 months after cessation of testosterone propionate 
therapy for 5 months. 

Fig. 2. Cfljc 4, H.S., 14 YEARS old; upper, Nov. i938;Iou’cr, 
Feb. 1939. after lowccksof therapy with testosterone propionate. 

Fig. 5. Case 7. 11 years old; upper, Dec. 1938, lower, 

March 1939, after 10 weeks of therapy with testosterone 
propionate. 

Fig. 4. Case 8, D.L., 14 years old; upper, Dec. 1938, lott'c, 
March 1959, after 3 months of treatment with testosteroni 
propionate. 

Here we were dealing with a boy whose obvious re' 
sentment toward his mother's remarriage was manifested 
by temper tantrums, growing disrespect, and threats to 
expose her as an attempt to embarrass her. Therapeutically 
however, not only did the boy require attention but the 
home situation called for radical revision. Accordingly, 
treatment was directed toward discussion with the 
parents concerning the establishment of a more uniform 
attitude. The mother was urged to consider her son just 
another human being and to be guided in her response to 
his insults as she would to a stranger’s. For example, 
when asked what she would do if a strange child spoke to 
her as her own child did, she immediately responded that 
she would 'cut him cold.' That same attitude of aloofness 
until the child spoke to her with the respect which he had 
previously displayed was therefore decided upon. It is 
interesting that the patient and step'father got along well 
together, perhaps because the latter did little to discipline 
the boy. ' 
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His allowance thereafter was to be earned on the basis 
of proper execution of assigned tasks rather than to be 
received as an expected and outright donation. Discussion 
was carried on with the patient in order to build up a 
feeling of security and appreciation. Past grievances 
which he held against his mother were discussed and dis' 
pelled. At the same time subcutaneous injections of testo- 
sterone propionate were given twice weekly in. 25 mg. 
doses for the first 12 treatments. For the next 9 weeks the 
dosage was decreased to 5 mg. each. By that time the 
genitals had shown excellent growth and both testes 
became lodged in the scrotum. But most important, his 
behavior had improved. He was therefore discharged. 
When seen 2 months later there were no complaints from 
either parent or child. He had become more obedient, was 
more respectful, said he felt 'more like a man,’ and had 
developed a genuine feeling of security. He no longer 
considered himself as having been cheated. The tics had 
disappeared. 

Case 6, R.M., white male 16 years of age, was seen 
because, according to his mother, he was thin, very shy, 
had a squeaky voice and seemed otherwise to be effeminate. 
These complaints dated from about 2 years previously. 
Prior to that time Jie had been apparently normal. He was 
a good student, in the last year of high schoool. He had 
always been interested in boys’ activities and had been 
fond of hiking. Recently, however, he avoided more and 
more the swimming and gymnasium classes in school. As 
a matter of fact he, very early in the interview, asked if a 
note would not be written to the gymnasium instructor 
requesting that he be relieved from this course. At first 
he gave as an excuse for this request that he felt weak. 
Somewhat later he mentioned his self-consciousness and 
feelings of inferiority because of his being different from 
other children. 

Physical examination disclosed a lad of normal stature 
(62.3 it?.) who weighed but 83 lb. (minimum normal for 
his age was 91.6 lb.). The skeleton was disproportionate, 
being 28.5 and 33.7 in. for the upper and lower measure- 
ments, respectively. The skin was sallow and the face was 
hairless . The genitals were rather small, the penis being 
6 cm. ^n length and 4 cm. in circumference. The testes 
were about the size of pigeon eggs but were well descended 
into the scrotum. A slight crines of the feminine type was 
present. Findings in the neurological examination were 
normal. Mental survey disclosed a marked dependence 
upon his mother with a desire for attention so frequently 
seen in early childhood. The B.M.R. was —27. All other 
laboratory findings were normal. On the Binet-Simon test 
he showed a mental age of 17 yr and 4.5 months and an 
I.Q. of III. 

The treatment consisted of injections twice weekly of 
testosterone propionate, 25 mg., for 16 weeks By this time 
the penis had grown to 8 cm. in length, the crines had 
become masculine in type, and the voice had become deeper. 
He now was more talkative and once again was active in 
hiking parties; he lost his shyness and re-entered the 
gymnasium class. At home his attitude toward his mother 
and sister became more sympathetic and more like that of 
a mature person. In contrast to previous behavior he no 
longer permitted himself to be babied at home. 


Case 7, TiM., white male child, ii years of age, failed 
to get along with other children because he always wanted 
to be the boss or the chief. He made good marks in school 
but there, too, had no intimate classmates. He therefore 
spent most of his free time alone. He would then be ob- 
served to bite his nails and occasionally cry. The family 
physician was consulted and on examination he discovered 
the child’s hypogenitalism. Believing the boy's misbe- 
havior to be related to the small genitalia he referred the 
patient for aid in adjustment. 

Examination disclosed a quiet well behaved child of 
54.5 in. in height which was normal for his age. The 
weight was 84.5 lb,, somewhat heavier than normal. The 
moderate obesity was distributed over the shoulder and 
pelvic girdles, breasts, abdomen, upper thighs and mons 
pubis. There was also a noticeable degree of genu valgum. 
The genitalia were infantile in appearance. The penis was 
3 cm. in length and extremely narrow in width. The scro- 
tum was shallow and contained a very small testis on the 
left side. The right testis was absent from the scrotum and 
could not be felt in the inguinal canal. Several days later, 
this testis appeared in the upper inguinal canal only to 
disappear again the next day. There were no neurological 
defects. The findings in all laboratory tests made were 
normal. Psychiatric survey showed no striking evidence 
of affective or content disorder. He did feel, however, 
that he ought to be the leader in games because be felt be 
could not let the other boys tell him what to do. At no 
time did he allude to his hypogenitalism, and-no discussion 
was held at this time concerning this deficiency. Binet- 
Simon disclosed a mental age of 10 yr. and 10 months and 
the I.Q. was 98. 

Treatment consisted in discussions concerning the fair- 
ness of taking turns in leadership with other children, the 
importance of team work for success, and a definite 
schedule for play with other children was prescribed. This 
included classes at the local gymnasium in an attempt to 
develop an attitude of acceptance toward the group. 

Injections of testosterone propionate, 10 mg., were 
given three times a week for 2 weeks. At the end of this 
time both testes were in the scrotum and remained there. 
Dosage was then dimininished to 5 mg., three times weefciy 
for 2 weeks and was then further decreased to 5 mg. twicc 
weekly for the next 8 weeks. The penis by this time was 
well grown, reaching a length of 6 cm. The scrotum, 
was well developed (fig. 3). As a matter of fact the who c 
body took on a more normal configuration. A small 
began to make its appearance. After the first mont 0 
treatment he began making a good adjustment tow'ar s 
his school-mates and in the gymnasium. His 
proved. His previous attitude of belligerence torwr 
other boys was then brought up for discussion and it r 
disclosed that he had been made aware of his 
ism several years earlier in a 'test’ held by some 0 er > 
From that time on he had frequently brooded over t 
feet but had never spoken of it to anyone. 


Case 8 , D.L., was referred when he was 14 
.nths old because he'had become obstinate and 
; had begun to gain excessive weight at 9 , 

t had apparently gotten along well with ojer ch 
d at home until 1.5 years before his visit. At that 
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he be^n associating with older boys In contrasting his 
own appearance with theirs he had noticed the small size 
of his genitals He then made similar comparisons with 
boys of his own age and observed that he was also smaller 
than they ' Evidently the other boys were making their 
own observations, since they began to tease him and called 
him ‘pec wee ' Thereafter he refrained from participating 
m their games, remained more to himself and became 
bashful The stubbornness was brought out when Kis 
mother, observing his tendency to remain at home after 
school, insisted upon his going out to play Refusal on his 
part led to her urging him He would then display out 
bursts of temper and for the rest of the day would be un^ 
willing to do anything she asked of him The teasing by 
the boys led to feelings of a lump in the throat which was 
present even as he spoke about it to the examiner Donng 
the past year he had developed a twitch in the left eye 
which recurred mostly when he was excited or ashamed 
His sleep was not disturbed but he frequently dreamed 
that he was a great athlete 

Physically he disclosed a normal height of 61 8 in but 
a weight of 140 5 Ib which was some 30 lb heavier than 
the maximum normal for that height He showed a 
eunuchoid skeletal disproponion, the upper measurement 
being 19 Q and the lower ja 8 in The obesity was of the 
shoulder and pelvic girdle type, there was a genu valgum 
The penis was 1 5 cm in length Both testes were palpable 
in the scrotum but were about the size of a small almond 
A sparse ennes pubis had begun to appear The results of 
laboratory studies were essentially normal, except that the 
BMR was —10 Psychiatric survey disclosed only a 
keen sensitivity to his abnormal con6guration and hypo 
genitalism, with mild reactions of depression, sulking, 
crying spells and temper tantrums Psychometric study 
revealed identical mental and chronological ages 

Treatment consisted of explaining to the parents the 
origin of the child’s bashfulness and obstinacy, the cstab 
Ushment m them of a more sympathetic attitude toward 
the child & disability and a recognition of his need for 
privacy during the early stages of treatment 
Discussions were held with the boy concerning the 
importance of maintaining social contacts, the differences 
existing between people generally were also stressed 
Injections of testosterone propionate, 10 tug twice 
weekly, for 3 months led to a penile growth to 5 cm (6g 
4) and a bodily configuration which took on a more normal 
appearance The patient’s entire attitude then changed 
His personalitj^ again became characterized by the socia 
biUty which he had previously displayed 

Case 9, B B , was 12 years and i month old, a boy with 
Frohlich bodily configuration and a penis of 1 cm length 
When at home he constantly demanded attention, in 
sisted on being bathed by his mother and pouted at any 
disappointment, regardless of its triviality He preferred 
to remain alone and rarely if ever joined the games of other 
children of his age The mental age was 10 years and 6 
months and the I Q was 87, D M R was -10 

He 'xas treated with testosterone propionate, 25 mg 
twice weekly, for one month, 10 mg twice weekly for the 
next 2 months, and 5 mg once weekly for the following 
month Thyroid, 1 gram 3 times a day was also given and 


dietary restriction was instituted because of the low 
BMR and obesity In addition, he wns encouraged to 
work toward a goal of greater self dependence 

By the end of 4 months the penis had become 5 cm m 
length, a small ennes made its appearance and there was 
suffiaent loss m body weight to alter the entire bodily 
configuration Behavior at home was described as greatly 
improved He developed the ability to care for himself, 
began playing with boys of his own age and re illy took 
pndc m his newly developed maturity 

Cdsc 10, H A , a white male, 13 >cars of age, was rc' 
ferred by his family physician because he was fat, had 
genital infantilism and was moody By moody was meant 
that he pcnodically became quiet, sullen, irritable when 
spoken to, preoccupied and frequently stared into space 
Physically he was of normal height, 60 m but weighed 
183 lb , at least 80 lb overweight, and disclosed a typical 
Frohltch bodily configuration The penis was so small that 
It could not be seen when he stood straight The scrotum 
appeared bi partite, resembling labia majora The ennes 
was present but was of the feminine type The left testis 
was felt in the scrotum and appeared to be about the size 
of a pea The nght testis was smaller and was situated near 
the external ring The findings m neurological cxamina 
tion were negative Ps>chiatnc survey disclosed an ap 
prcciatton of being different and the admission of fre- 
quently having his feelings hurt because the other boys 
teased him His sullen penods were taken up with 
thoughts about being different from other boys This 
awareness made him feel sorry for himself, and a lump 
would form m his throat At these times, if the matter 
were discussed he would become angry Psychomctric- 
ally he disclosed a mental age of 1 5 years and an I Q of 
H5 BMR was —15, no other laboratory abnormalities 
were observed 

Treatment consisted of discussions m which ex 
planations of biological variations were stressed in an 
attempt to create an attitude of acceptance Encourage- 
ment was given concerning future possibilities of develop- 
ment A work play program was arranged in which ac- 
tivities With other children would be supervised in a 
gymasium The parents were advised to refrain from dis 
cussing his moodiness with him They were merely to 
report it A restricted diet and thyroid extract i grain, 3 
times a day were prescribed and testosterone propionate 
25 rag 3 times weekly was given by subcutaneous injec- 
tion After 2 months this dosage was decreased to 25 mg 
twice weekly One month later, 3 months after treatment 
had begun he still weighed 165 lb but the genital organs 
had developed so well that the perns was now 6 cm in 
length and both ‘ ‘ * 

tal development 

changed Preoccupation ceased, he became highly spirited 
and he had become well adjusted in the group 

Five additional patients, all presenting behavior 
problems of one kind or another were also found to 
present varying degrees of genital infantilism These, 
too, responded m similar satisfactory fashion Psycho 
therapy in all cases consisted of attempts to establish 
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acceptance at least temporarily, and afford encourage' 
ment. A brief report of these cases follows- 

Case II, H.F., 15 years old, began showing signs of ir- 
ntahility 2 months prior to his first visit and wanted to 
stop school His marks had been good but now he said he 
could not concentrate The boys omitted him from their 
games because he was slow. Physically he showed an 
obesity (weight 164 lb.) but was of normal stature (60 in.) 
The genitals were undersized ; the penis was 3 cm long and 
the testes were descended but small. Testosterone pro' 
pionate, 25 mg twice weekly, for 3 months led to normal 
genital development Dietary restriction resulted in loss 
of weight to 140 lb With bodily change came improve- 
ment in emotional responses and a renewed interest in 
school. 

Case 12, G.E , 16 years and 4 months of age, displayed 
crying spells and loss of appetite for the past 6 months 
Examination disclosed a normal height of 63 in. and weight 
of no lb. but small genitalia, although a crines was making 
Its appearance His friends who were now maturing were 
teasing him. He tried to avoid them. Psychometry dis- 
closed a mental age of 15 years, 2 months Testosterone 
propionate, 25 mg. twice weekly for 4 months resulted m 
a growth of genitalia so that the penis increased from its 
original length of 4 cm to 8 cm At the end of 4 months 
he began to masturbate. Examination of the ejaculate dis- 
closed living spermatozoa. His spirits in the meantime had 
undergone a remarkable improvement. The problems of 
masturbation and venereal disease were taken up with 
him and he was discharged. 

Case 13, T.T, 12 years of age, had for the past year 
been impudent to his parents Before this time he had been 
well behaved Neither threats, punishment, nor reasoning 
had any effect on the boy. Examination disclosed mild 
obesity but normal physical measurements otherwise. The 
genitalia were small, the penis 2.5 cm. in length, the testes 
descended but pea-hke in size. No basis for his misbe- 
havior could be determined. Testosterone propionate, 25 
mg. twice weekly for 2 months, followed by 10 mg doses 
twice weekly for 2 more months resulted in penile growth 
to 5 cm and testicular development to normal size With 
genital development the child’s behavior improved. 

Case 14, J.S., a ly-year-old high school student, began 
staymg away from gym class without satisfactory reason. 
His parents also stated that he spoke of quitting school 
although he had always gotten along quite well before. 
Exammation disclosed normally descended and fairly well 
developed testes but a penis 4 cm in length In discussion 
he explamed his recent behavior as arising from his desire 
to keep his knowledge to himself. A note was written 
to the principal asking that the temporary absence from 
gym class be excused. Testosterone propionate, 25 mg 3 
times weekly by subcutaneous injection, resulted in a 
penile growth to 7 cm. in 3 months He then returned 
to gym class and has been getting along very well since. 

Case 15, M.M., 17 years of age, began having attacks 
of paroxysmal tachycardia and complamts of weakness and 
nausea for several months. Cardiologic studies disclosed 


no evidence of cardiopathy but small genitals were dis- 
covered and he was referred for treatment. 

No psychogenic factors could be elicited He was 
treated with testosterone propionate, 25 mg twice weekly 
by subcutaneous injection, and within 4 months the penis 
had grown from an initial 4 cm to 7 cm From the time 
the penis began showing signs of growth, 1 e , after the 
third injection, the weakness gradually improved and 
nausea disappeared Since the second month of treatment 
there have been no tachycardial attacks 


DISCUSSION 


The senes of cases herein studied emphasizes how 
closely the misbehavior of this group of problem 
children depended upon their endocrinopathically 
determined somatic defects In such patients the evi- 
dence of somatic abnormalities may be rather general 
as exemphfied by the presence of a Frohlich bodily 
configuration or a eunuchoid skeletal disproportion 
Frequently, however, such gross evidence of consti- 
tutional dysplasia may be entirely absent Nor is the 
presence of infantile genitalia always the criterion of 
hypogenitalism, since in at least two of these patients 
the phallic development, while somewhat under- 
sized would, under ordinary circumstances, be con- 
sidered normal on routine physical examination Such 
patients may well be classed as cases -if masked hypo 
gonadism. 

That gonadal deficiency in laboratory animals fre 
quently results in behavioral changes particularly in- 
volving sexual aggressiveness is quite well known 
(10). Such effects have been observed not only in cas- 
trated males who frequently fail to respond to the 
estrual female but also m spayed females who then 
become devoid of the cyclic receptivity, estrual court- 
ship, peculiar vocalizations and posturings of the in- 
tact animal. The use of sex hormones experimentally 
has also emphasized the effect of the endocrines on 
such behavior. For example, testosterone propionate, 
the hormone used in our own studies, when adminis- 
tered to the newly hatched male chick or to the hen 
leads to premature cock-like reactions in the one (n) 
and to distinct masculine behavior in the other (nj 
When injected into castrated male guinea-pigs (i3) 
impotent male rats (14) the waning sex drive and ca 
pacity for copulation are again restored. That the re- 
sponse to this hormone is not always fixed is indicate 
by the female mating behavior displayed by ma e 
hzards (ly) and some male albino rats (16) followiOn 


such treatment. 

In the human being, however, because of ^ 
creased complexity of personality structure an 
cause of the tremendous influence of social an ot 
experiential factors on personality 
docrine defects, even when limited to the gona s, 
influence behavior in other than mere sexua 
That anxiety, depression, and emotional ms a 
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frequently accompany diminished sex drive, whether 
organically or psychically determined, arc well 
known And that these behavioral difficulties may be 
favorably influenced by adequate treatment with tes' 
tosteronc propionate has also been reported {17) In 
the senes of cases herein studied it appears that the 
most frequent and probably basic cause for behavi' 
oral aberration, which in many instances not only 
upset the individual but also caused him to become a 
social problem, was an inadequate adjustment to the 
feeling of being different Being different to the child 
usually implies being inferior He therefore becomes 
inhibited, with the result that normal drives and 
otherwise outward expressions which ordinarily lead 
to the usual satisfactions of successful living, become 
restrained Conflicts then arise only to be followed by 
circumvented types of response i e , problem be^ 
havior The influence of inner conflict as a genetic 
dynamic factor in conduct disorders has long been 
known (18) It is the inadequate adjustment to being 
different that gives rise to the difficulty and not 
merely the actuality of being different In the treat' 
ment of patients with non alterable physical defects 
this principle becomes an important guide 

It is interesting to obser\'c that the manner in 
which the child will react to his deficiency is unprc' 
dictablc It has been stated (19) that the child of the 
Lorraine'Levy hypopituitary type shows an ‘aggres' 
sivc dominant' personality while the child with the 
Frohlich configuration tends to be ‘submissivc'com' 
pliant.' On the basis of personal observation it ap' 
pears that such personality relationships are not really 
fixed As a matter of fact the personality reaction 
seems to depend largely upon the life’s experiences of 
the individual In the senes of patients herein rC' 
ported both aggressive and regressive personality 
types are to be found among the boys with Frohbch 
configuration It docs appear, however, that the pa' 
tient with retarded mentality is more apt to be retir' 
ing than the one with a higher level of intelligence 
who more frequently becomes overly'aggressive. But 
each case must be approached individually and psy' 
chotherapy must be utihsed in accordance with the 
patient s needs For the most part this consists of rc' 
education, the use of a well planned routine best 
adapted to the needs of the patient, and the correction 
of irritating influences in the home situation 

The use of specific hormone therapy is extremely 
important since only in this way is it possible to alter 
those original somatic defects which imtiated the dif' 
ficulty The use of testosterone propionate in these 
cases, because it so rapidly developed the genitals to 
a more normal size, may, therefore, be considered to 
have had a profound therapeutic effect The dosage 
of this hormone, like that of other endocrine prepani' 
tions, must be graded in accordance with the degree 


of structural deficiency In welkmarkcd hypogonad' 
ism a dosace of 2? mg , 3 times weekly appears to be 
satisfactory. This dosage can then be decreased both 
in amount and frequency as improvement occurs It is 
interesting to note that in a number of patients this 
hormone not only led to phallic growth but in several 
instances also resulted in the descent of previously 
undcsccndcd testes and even to testicular growth. 

This Latter observation is particularly noteworthy 
since testosterone propionate has been described as 
causing structural testicular defects in the rat (20, 
21) and depression of testicular function as judged by 
decreased sperm output m the human being (22, 23). 
From personal experience, both experimentally and 
clinically (24, 25), it may be said that if testosterone 
propionate is observ^cd to produce deleterious effects 
on the testis, it probably indicates that too much of 
the hormone has been used in that particular indi' 
vidual This opinion is based not only on the cxpcri' 
mental obscr\’ation that suitably small, although still 
androgenically potent, dosages failed to depress the 
testis (26) but also on the fact that the testis of the 
normal adolescent boy continues to grow in spite of 
the secretion of progressively higher concentrations 
of androgens (27). 

Finally, it is important to emphasize the complexity 
of the problem which embraces the endocnnopathic 
child who misbehaves Fortunately, the patients rc' 
ported m this communication responded well. Others, 
less fortunate however, failed to alter their behavioral 
tendencies m spite of improvement in their physical 
defects (28). In these it appears that a basic psycho* 
pathic propensity was so deep rooted constitutionally 
that they lacked that plasticity which must be pres* 
ent if there is to be benefit from psychotherapy. 

SUMMARY 

Children with defective personality reactions fre* 
quently display endocnnopathic somatic defects In 
a group of 15 such boys the behavior difficulties were 
found to be directly related to the frank or masked 
hypogonadism Treatment with testosterone pro* 
pionate, usually commencing with 25 mg , 2 or 3 
times weekly, led to phallic growth in all cases In 
several patients with undescended testes, testicular 
descent and growth also resulted Concomitant psy* 
chotherapy was also used. This consisted of discus* 
sjons with a view toward re education, the establish* 
ment of a planned routine to include supervised ac* 
tivities m a group, and the restoration of more 
healthy home situations 

All of the patients responded by establishing more 
satisfactory attitudes toward their defects and all 
developed a more acceptable behavior The complex* 
ity of the problem is emphasized, however, by calling 
attention to other dysplastically constituted behav* 
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ior-problem children who failed to improve in their 
behavior even after the physical defects had been 
corrected. 
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G onadal hyperfunction may be divided into 
two general types, a), primary and b), second' 
ary. There has been some doubt that such 
an entity as primary hypergonadism exists, provided 
the gonads are situated normally, especially with our 
newer knowledge of the essentiality of the anterior 
pituitary gonadotropic hormone or hormones for 
gonadal development and function. However, this 
conception does not take into consideration the pos' 
sibility of tumors, interstitial cell or adrenocortical, 
the secretions of which may have androgenic activity. 

Pubertas precox may be due to four known factors, 
a), anterior pituitary hyperfunction, b), pineal dis' 
turbance, c), certain adrenal cortex tumors or disturb' 
ances and d), interstitial cell tumor of the testis. 

There are frequent instances of precocious puberty 
produced by anterior pituitary gonadotropic hor' 
mones, especially in girls, as evidenced by secondary 
sexual development, early epiphyseal closure and 
onset of menstruation. Werner (i) cited two cases in 
which menstruation began at i and 7 years, rcspec' 
tively, with no other evident glandular imbalance 
and with normal hypophyseal fossae. 

There has been some controversy (1) as to whether 
hypofunction or hyperfunction of the pineal gland 
may cause precocious puberty. Precocious puberty 
has been found accompanying certain teratomas of 
the pineal gland (2). It would seem logical that if the 
pineal is capable of influencing secondary sexual de' 
velopment abnormally, it would be due to hypet' 
function. 

Between the seminiferous tubules of the testes, in 
the loose connective tissue supporting them, there are 
clumps of cells known as interstitial cells or cells of 


Lcydig, also spoken of as the interstitial glands. These 
interstitial cells arc the source of the internal sccrc' 
tion, testosterone, which is responsible for the dc' 
velopment of the male secondary sex characteristics 
and sexual instinct. Normally, these cells do not func' 
tion sufficiently to cause secondary sexual’ develop' 
ment until the time of puberty when they arc 
stimulated to activity by the anterior pituitary 
gonadotropic hormone. Interstitial cells are much 
more sparse in the testes of children than in adults. 
Stewart (3) states ‘In old individuals, especially if the 
seminiferous tubules arc atrophic, the interstitial cells 
may be notably increased. An increase in their num' 
ber has frequently been observed in atrophic testes, 
especially in undescended testes; the seminiferous 
tubules are atrophic and the interstitial cells are 
prominent. Apparently the interstitial cells may in' 
crease when for any reason the seminiferous tubules 
foil to develop or become atrophic; but such hypet' 
plasia does not occur in cases of orchitis with de' 
struction of the tubules from inflammatory over' 
growth of the intertubular connective tissue.' 

Interstitial cell tumors cause less apparent disturb' 
ance in adults than in children because the secondary 
sexual characteristics are developed, but the tumors 
have the same histological picture. 

Interstitial cell tumors in adults have been dc' 
scribed by Kaufman (4), Stoppato (5), and Villata (6). 

Sacchi (7) reported pubertas precox in a boy 9 
years of age who had an alveolar carcinoma of the left 
testis. Stewart, Bell and Roehlke (3) reported the 
case of a 5'year'old child who had an interstitial'cell 
tumor of the right testis with the sexual phenomena 
characteristic for puberty. 

Rowlands and Nicholson (8) published the report 
of a boy who, at the age of 6 years, began to show 
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progressive evidences of precocious sexual develop- 
ment. At the age of 9 years the left testis, which was 
enlarged, was removed and an interstitial cell tumor 
was proved microscopically. 


CASE REPORT 

Our patient, when first observed, was 6 years and 9 
months of age. He was a first child, born at full term and 
the delivery was normal. His weight at birth was 8.75 



Fig. I. Patient, aged 6 
years and g months. Note 
marked secondary sexual, 
skeletal and somatic de- 
velopment. 


Linds. The first teeth erupted at 6 months; he talked 
Qiid walked at one year and was continent at 1 5 months, all 
of which are within normal developmental limits. He is 
in the second grade at school, learns well, makes good 
grades and his social contact has been normal until re- 
cently. 

About 15 months ago, when he was 5.5 years of age, 
his mother first noticed abnormal hair growth about the 
external genitals, which were larger than normal at that 
time. The external genitals continued to increase in size 
(fig. i) and he had frequent erections. The hair growth 
about the genitals became more marked and hair began to 
grow in the axillae, on the lips, chin and face. He was 
taller than normal for his age, the bodily configuration 
was heavier and the muscles in general were prominent 
and firm. ThS facial features became of the late adolescent 
type and during the past month the voice had become 
deeper in tone and had more volume. 


About two months before observation by one of us 
(A. A. W.) he was found in a garage caressing a 6-year-oM 
girl. This alarmed his mother and caused her to seek ad- 
vice. 


An interesting bit of information was obtained from 
the mother. Since he was two years of age he has smoked 
as many as 50 cigars. without becoming ill. These were 
given to him by people other than his mother who, wlien 
she knew of it, would forbid his smoking. 

Personal history. He sleeps soundly, his appetite is very 
good and he drinks no coffee or tea. He has had measles 
and mumps; no operations. The father and mother arc 
living and well and he is the only child. 

Physical examination. His height is 53.75 inches; tbe 
normal height for his age is 45 to 48 inches; his weights 
73.75 pounds, the normal being 42 to 52 pounds. The 
upper measurement is 26.25, the lower 27.5 inches and 
one-half span is 26.25 inches. The hands are very broad 
and the fingers are relatively short. The body is warm 
and the skin has normal moisture. The boy is large and has 
general skeletal development characteristic for a boy from 
10 to 12 years of age. The muscles are overdeveloped for 
his age and are firm. The hair of the scalp is heavy and 
coarse. There is increased hair growth on the upper lip. 

The penis, when flaccid, is 3.75 inches long and i.j 
inches in diameter, with glans in proportion. The left 
testicle is about 8 mm. in diameter and i cm. long. The 
right testicle is the size of a medium-sized oh've. Both testi- 
cles show increased firmness. There is marked hair growth 
over the scrotum and pubis. The inguinal and femoral 
lymphatic glands are palpable, moderately enlarged and 
firm. The prostate is palpable, shows moderate develop- 
ment and the consistency is soft. All of the deciduous 
teeth are present, except the two lower central incisors 
which are permanent teeth; they are only partially 
erupted. The thyroid is about normal in size. Examination 
of the lungs and heart is negative; the pulse is 80, the 
blood pressure is no mm. Hg systolic and 70 diastolic. 
There is no, abdominal dullness over the back, in the lower 
thoracic or upper lumbar regions or in the abdomen whic 
might be suggestive of adrenal tumor. The kidneys are not 


palpable. 

Laboratory findings. Blood studies showed Hb., 84 pc 
cent; red cells, 4,200,000; white cells, 7150; differentia 
count, juvenile 3, stabs 10, segmented 68, 
zo; monocytes, i to 2; blood group, 4; results of the 
test, negative; non-protein nitrogen, 27 mg. pf 
olood sugar, 100 mg. per cent; chlorides, 512 mg. pc^ c'- ’ 
diastase 98 units (normal range 80 to 150); calcium 
ng. per cent; total protein, 7.4 gm. per cent; al -j. 

5m. per cent; globulin, 2.6 gm. per cent; se™® ® 
nhosphorus 9.6 mg. per cent (normal for chi 
ohosphates, 5.2 Bodansky units (normal 5 to 
cholesterol, 162 mg. per cent. Results of sugar ^ 

;est in mg. per cent: fasting, 72; one hour, 125, 

:o8; 3 hours, 80; 4 hours, 72. „.,A„trooins ft's? 

The Friedman test of the urine for gon _ic per 

legative. Basal metabolic rate was —14 

Roentgenograms show markedly tjie renal 

velopment. There are no abnormal shadows over 



August, 1942 


PUBERTAS PRECOX AND TUMOR OF TESTIS 


529 


or adrenal regions and the kidnc> pelves shadows arc nor 
mal 

It was suspected that there was a tumor of the right 
testis (Vitt) This gonad was removed Feb 13,1942 

Pathologist s report The specimen consisted of a testis 
measuring 2 5 by i 5 cm Near one pole could be felt a 
nodule of firmer consistency than the surrounding tissue 
Section through the long axis of the testis showed this 
firm area to be a yellowish gny tumor, of roughly oval 
shape and measuring 12 mm in maximum diameter (fig 
2) The small tumor was situated just beneath the capsule 
of the testis, and protruded inward m such a fashion as to 
displace a considerable portion of the testicular tissue 
The tumor nodule was quite circumscribed and appeared 
sharply separable from the testicular tissue 

Microscopically, the tumor consisted of rather dcn'^c 
masses and columns of cells separated by a thin, scanty 
connective tissue stroma In some areas thin elongated 
columns of cells formed the predominant arrangement, and 
produced an appearance suggestive of the columns of the 
adrenal cortex In other areas there were small rounded, 
oval, or irregular groups of cells separated b) the thin 
stroma The individual cells were of oval or polyhedral 
shape, usually with prominent cell boundaries and 
abundant faintly eosinophilic granular cytoplasm The nu 
clei were oval, slightly eccentric, and often contained a 
single prominent nucleolus The cells were all similar, 
showing but little variation in site, shape or staining prop 
crties Some cells were large due to abundant cytoplasm, 
but the nuclei showed no variation, and mitoses were not 
seen Staining by Sudan III and osmic acid revealed no 
stamable hpoid content of the tumor cells Near the pe 
riphery of the tumor a fev. atrophic testicular tubules were 


surrounded by tumor cells but, for the most part, the tu 
mor was sharply separated from adjacent testicular tissue 
by a thin connective tissue band (fig 3 and 4) 

The tumor tissue m its microscopic appearance was 
rather strongly reminiscent of the adrenal cortex because 
of the columnar arrangement, which was prominent in 
some areas, and because of the abundant, slightly gnnu 
hr cytoplasm of the individual cells However, the cells 
had a morphology similar to the interstitial cells of the 
testis The interpretation of the nature and origin of the 


Fic 2 Tumor of the testis 
rcmoNcd from patient aged 
6 yurs and 9 months 




f, 




1 J , i -U , 1 

tumor cells would seem to be that they w ere cither adrenal 
cortical tissue or interstitial cells of the testis The histo 
logical appearance was similar to that of the interstitial 
cell tumor of the testis reported by Stewart, Bell and 
RoelhU(3) Through the courtesy of Dr M K Shimkcn, 
sections of the tumor were compared with those of inter 
stitial cell tumors of the testis induced m mice by mjec 



Fig 3 Low power photomicrograph of the tumor of testis Fig 4 High power photomicrograph 
of the tumor showing cells resembling interstitial cells 
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tion of stilbestrol. They were found to be closely similar. 
The weight of evidence suggests that the probable diagno' 
sis is interstitial cell tumor of the testis. 

On June i, 1942, (3.5 months after operation) an ex- 
amination of the boy showed the facial expression to be 
more child-like, the coarse hair on the upper lip has dis' 
appeared, there is less genital hair growth, the penis is 
about the same length but the glans seems smaller. The 
left testicle has increased in size to that of -a medium- 
sized ohve and has normal consistency. The voice has not 
returned to normal pitch. His mother states that ‘his ag- 
gressive attitude has changed to gentleness and he wants 
to be around his mother. Formerly he wanted to be with 
adults and did not want to play with children of his own 
age; now he shuns adults and seeks the companionship of 
children.’ 

In the past 8 months he has grown 1.75 inches and his 
weight has increased 5 pounds. 

SUMMARY 

Hypergenitalism was first noticed in a boy at 5.5 
years of age, when the mother found abnormal hair 
growth about the external genitals, which were 
larger than noraial at that time. At 6 years, 9 months, 
of age the external genitals were adult in size, there 
was marked genital and pubic hair growth, with 
moderate hair growth on the upper lip, chin, face and 
in the axillae. The voice was deep in tone, and of con- 
siderable volume; the facial features were adolescent 
in type. He was at least 6 inches taller and 20 pounds 
heavier than normal for his age. The muscles were 
overdeveloped and firm. He sought the company of 
adults, and libido had been manifested. Roentgeno- 
grams showed markedly advanced bone development. 


The right testis, including the tumor, was surgically 
removed. The pathological interpretation is that the 
tumor was either a ) , derived from an adrenal rest in the 
testis, or b), that it was an interstitial cell tumor, the 
weight of evidence being strongly in favor of the 
latter. 

Three and one-half months after the operation 
there was evidence of regression of the abnormally 
developed secondary sexual characteristics. 

CONCLUSIONS 

1. A study of this patient suggests strongly that 
the secretion of the interstitial cells of the testis may 
cause development of secondary sexual characteristics 
in the male. 

2. This study also presents further evidence that 
the secretion of the interstitial cells may accelerate 
skeletal and somatic growth and development. 
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Comparative Values of Chori- 
onic Gonadotropic Hormone 
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T he present communication is based upon the 
results obtained by the administration of chon* 
onic gonadotropic hormone alone or m alter* 
nation with male sex hormone in twcnty*five boys 
and one adult with cryptorchidism and hypogenital- 
ism The cases are subdivided as a), those of crypt- 
orchidism in which chorionic gonadotropic hormone 
alone was administered, b), those with cryptorchid- 
ism m which male sex hormone was administered in 
alternation with chorionic gonadotropic hormone, 
either after the unsuccessful use of the latter or with- 
out previous treatment and c), cases of hypogenital- 
ism treated with one or both of the hormones 
All of the patients were studied in accordance 
with the methods and procedures described in 
previous communications These include a complete 
physical examination, roentgcnographic studies of the 
sella turcica and of the wrists, basal metabolic tests, 
specific dynamic action and blood chemistry studies 
(i) The effect on the cryptorchidism and on the ex- 
ternal genitalia will be discussed m the present re- 
port, while that on the height, growth and bone 
development is considered m a separate communica- 
tion All cases of cryptorchidism in this series are of 
the true type Testes of the receding type or those 
which could be forced into the scrotum by either 
manipulation or heat are considered as instances of 
pseudo cryptorchidism and are not included. 

Group I This group consists of i8 boys with 
cryptorchidism, ranging m age from 5 5 to 14 5 years 
The condition occurred in boys who were other- 
wise normal m 7 instances, m 10 boys with adiposo- 
genital dystrophy and in one with adiposogenital 
dystrophy and eunuchoidism There were 10 cases 
of unilateral involvement and 8 of bilateral, the un- 
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descended testis was in the abdomen in 4 of the bi- 
lateral and in 5 of the unilateral cases and m the in- 
guinal canal in the same distribution The condition 
of the external genitalia was as follows* Normal, 2 
cases, both with unilateral cryptorchidism; under- 
developed, 14 cases (8 with bilateral and 6 with uni- 
lateral cryptorchidism), and overdeveloped, two 
cases, both with unilateral cryptorchidism 
The treatment m this group consisted of the intra- 
muscular injection of chorionic gonadotropic hormone' 
in doses of from 250 to 500 n.u. twice a week* This 
was changed to an equivalent number of i u after 
the introduction of the latter standard The dosage 
ranged from a minimum of ^000 to a maximum of 
20,000 I u , With an average of 8670 j u. m the suc- 
cessful cases (those with complete descent of the 
testes), and a range of 15,800 to 64,000 i.u. with an 
average of 39,480 i u m the unsuccessful cases The 
duration of treatment varied from 2 to 9 5 months, 
with an average of 4 5 m the successful cases; from 
5 to 22 months m the unsuccessful with an average 
of 12 5 months Treatment was continuous for about 
3 months, discontinued for one or two months and 
then resumed, if necessary. Supplementary treatment 
was given as indicated, boys with adiposogenital 
dystrophy received an appropriate diet high in pro- 
teins and low in carbohydrates and fats, with ade- 
quate supply of vitamins and oral administration of 
desiccated thyroid and anterior pituitary substances 
In evaluating the results, a testis was considered 
to be completely descended when it entered into the 
scrotum and remained there Descent as far as the 
external ring or to the upper border of the scrotum 


'The cboriomc gonadotropic hormones were supplied as a), 
rVegnyf, Roche Organon, Inc , Nutley, N J , h) Follutein, 
E R Squibb ind Son, New Brunswick, N J , and c), A P. L 
Ayerst, McKenna and Harrison, Rouses Point, N Y. 
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was listed as partial descent. In a few instances the 
testis descended into the scrotum and then retracted, 
but eventually remained in the scrotum after further 
treatment. In these cases, the latter date was con' 
sidered as that of complete descent. 

Treatment of cryptorchidism by chorionic gonado' 
tropic hormone in this group resulted in complete 
descent in 45 per cent, partial descent in 33 and none 
in 22 per cent. The response was better in the in' 


Table 1. Effects of chorionic gonadotropic 
HORMONE ON cryptorchidism 


Types of 
Cryptorchidism 

Total 

Num- 

ber 

Com- 

plete 

Descent 

Partial 

Descent 

No 

, Descent 



No 

% 

No. 

1 

No. 

% 

Unilateral 

10 

3 

30 

5 

50 

2 

20 

Bilateral 

8 

5 

62.5 

'^1 

I 

|i 2.5 

2 

25 

Abdominal 

9 

3 

*33-3: 

3 

33-3 

3 

33-3 

Inguinal 

9 

5 

1 5 d 1 

3 

33 

I 

II 

Total 

18 

1 8 

45 

6 

33 

4 

22 

Associated conditions 

A. Normal boys 

1 



j 

i 




unilateral 

5 

0 j 

0 

3 

60 

2 

40 

bilateral 

2 1 

I ! 

50 

I 

50 

0 i 

1 

i 0 


7 

I 

14 

4 

57 

2 

29 

B. Boys with adiposo- 
genital dystrophy and 




1 




unilateral 

4 

3 

75 

I 

25 

0 

0 

bilateral 

eunuchoidism and uni- 

6 

4 

66.6 

0 

0 

2 

33-3 

lateral 

I 

0 

0 

I 

100 

0 

0 


II 

7 

64 

2 

18 

2 

18 


|guinal type of cryptorchidism. Irrespective of loca' 
^ion, better results were obtained in bilateral than in 
unilateral involvement, as gauged by the incidence 
of complete descent. Partial descent, however, re' 
suited more frequently in the unilateral type. 

Total failure was observed in two cases of unilat' 
eral cryptorchidism in normal boys with a definite 
history of mechanical obstruction due to previous 
operations, and in two instances of bilateral crypt' 
orchidism with adiposogenital dystrophy. 

This is too small a series upon which to base defi' 
nite conclusions, but a comparison between the re' 
suits in the apparently normal boys and in those with 
adiposogenital dystrophy supports our contention 
that supplementary treatment is necessary and is 
beneficial in the endocrine type of cryptorchidism. 
Complete descent was obtained in the boys with 
adiposogenital dystrophy in 64 per cent, partial 
descent in 18 per cent and a failure of descent in 18 
per cent of the cases. Complete descent occurred in 
14 per cent, partial in 57 per cent and none in 29 per 


cent in the normal boys. If we exclude the two cases 
of failure due to mechanical causes, in which medical 
treatment could never be of benefit, the percentage of 
complete descent in the normal group is still lower 
(40 per cent) than in the endocrine group. 

The best response to treatment with chorionic 
gonadotropic hormone was obtained in the 9 to n- 
year age group, excluding the isolated case of a 
5.5'year'old boy. 

Group 2. This group consists of 6 patients with 
cryptorchidism, 5 from 9 to 15 years of age and one 
adult of 30 years. The boys had had previous treat' 
ment with various preparations of chorionic gonado- 
tropic hormone; 3 of them had been treated in- 
tensively by us. There were 3 instances of bilateral 
abdominal cryptorchidism and 3 with unilateral in- 
guinal involvement. Three of the boys had had an 
initial adiposogenital dystrophy which had improved 
under treatment, 2 were normal boys and the adult 
presented the obese type of eunuchodism with uni- 
lateral cryptorchidism. 

Testosterone propionate- was administered twice a 
week in strengths of 5 to 10 mg. and further dosage 
was adjusted to the individual requirements and re- 
sponse. An increase to 25 mg. twice a week was con- 
sidered necessary in 3 of the older boys. The adult 
received 25 mg. 3 times a week from the beginning 
of treatment. Testosterone propionate was continued 
for 4 to 8 weeks and then discontinued and chorionic 
gonadotropic hormone administered from i to 3 
months. This alternation was adhered to for the en- 
tire period of treatment except for intervals lasting 
from several weeks to several months. 

The dose of the chorionic gonadotropin averaged 
12,425 R.u. The duration of treatment varied from 2 
to 9 months with an average of 5.5. The adult re- 
ceived a total of 1750 mg. of testosterone propionate, 
as a result of which partial descent occurred; 5000 
i.u. of chorionic gonadotropic hormone produced 
complete descent. None of the boys showed any re- 
sponse in the descent of the cryptorchid. A partial 
response was observed in the adult after 3 months 01 
administration of testosterone propionate, as evi- 
denced by a descent of an abdominal cryptorchi 
into the lower third of the inguinal canal and into the 
upper part of the scrotum, but with retraction. A 
ministration of 1000 i.u. of chorionic gonadotropic 
hormone twice a week was followed by ultimate. 

descent into the scrotum. , 

Group 3. There were 20 patients with underde- 
veloped genitalia. Three of these were boys w 0 pre- 
sented a clinical picture of adiposogenital 
and eunuchoidism. One was a boy of to years an 


- The testosterone propionate was supplied ^ 
ac.. Nutley, N. J., as Neo-Hombreol, and as Oreton bj ben 

)orp., Blootnfield, N. J. 
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mouths with primary eunuchoidism and giantism, 
Qtie was an adult, 30 5'ears of age, who showed the 
obese type of eunuchoidism and unilateral cryptor' 
chidism, 15 were boys with various grades of hypo 
genitahsm fhe penis ranged in sire from that of in 
fantile to somewhat less than normal for the age The 
scrotum varied from a flat scrotum with no pouch to 
one of fairly normal sue and appearance. The testes 
were descended m 5 cases and undescended m 15, 
in the former cases practically all of the testes were 
smaller than normal but none was atrophied The 
three components of the external genitalia, penis, 
scrotum and testes, showed the same tendency to 
underdevelopment, but m a number of instances the 
scrotum was normal and the testes hypoplastic, and 
vice versa 

Chorionic gonadotropic hormone was adminis- 
tered to 19 boys and in alternation with testosterone 
propionate to 10 patients In the cases with associated 
cryptorchidism, treatment was continued after 
descent of the testes had been obtained in order to 
further stimulate the testicular function 

The effects of treatment upon hypogenitalism and 
hypogonadism were evidenced by increase in the size 
of the external genitalia, appearance of secondary sex 
characteristics and by psychological changes The 
younger boys showed a favorable response in the 
size of the penis, scrotum and descended testes and 
at times by the premature appearance of pubic hair 
and turgcsccnce of the scrotum In the older boys 
there ensued the development of pubic, axillary, and, 
later, of facial hair, deepening of the voice, enlarge- 
ment of the penis, testes and scrotum, turgescence 
of the scrotum, occasional priapism and nocturnal 
emissions The effects on the size of the penis, 
scrotum and testes were not always parallel, that is, 
for example, growth of the penis was not always 


Table 2 ’EpfECTS op alternating adminutration 

Op CHORIOSIC GONADOTROPIC HORMONE 
ON CRYPTORCHIOISM 


Age 1 

Totil 

1 Comr’etc PsTtnl 

' No 

Group 

j i^umber 

1 Descent Descent 

i Descent 

Bojs 

Adult 

y 

0 0 

z 1 

1 5 


accompanied by enlargement of the scrotum and 
testes In practically every one of the older boy5 wjth 
bdateral cryptorchidism m whom treatment was un 
successful, there Was enlargement of the phallus and 
scrotum, and the appearance of pubre hair, in spite 
of nondescent of the testes Acnc appeared in a few 
boys A more aggressive attitude jn gieneral, 2nd an 
awakening interest in girls were noted in some of the 
older boys The eunuchoid adult m addition to the 
changes described above, experienced libido and a 


chinge m his psychological attitude In the boys with 
adiposogenital dystrophy there was a marked change 
m body contour with a reversion to the male type of 
build with a loss of adiposity in general, especiaUy 
m the mammary, abdominal and trochanteric regions 
The successive treatment with testosterone pro 
pionatc and chorionic gondaotropic hormone was 
more effective in correcting genital hypoplasia and 
developing secondary sex characteristics than chorn 
onic gonadotropic hormone alone Of those patients 


TaOU 3 EPreST or XHtATMENT OP CRYPTORCmDlSM 
At dipfere*»t aces 


Age Group, | 
Years 

i To»! 

1 Hum' 

1 her 

1 Complete j 
1 Descent ■ 

1 Partial | 
1 Descent ■ 

t No 

1 Dv^ent 

5 5 ! 

i 

No % 

No % 

CT 

No 


1 i ’ 

1 t too 


8 to 9 1 

s 1 

1 so 

1 i 40 

40 

9 fort ( 

’’ i 

, 57 1 

1 ’ 

® 0 

It to 14 5 

1 ’ , 

2 -10 1 

\ 20 

! ° ! JO 


treated with the fatter, the penis attained normal pro 
portions and appearance m 8 cases, it became sliglatly 
overdeveloped in a and remained underdeveloped m 
9 The asc of combined treatment m the latter 9 pa' 
tients was followed by an increase m size and develop' 
ment of the penis in 5 cases, the development of 
normal proportions m 5 and persistent underdevelop 
ment in one The testes m all of the successful cases 
were normal or slightly enlarged and never atrophied 

The average dosage of the chorionic gonadotropin 
for the group was 21,788 r u over a period of 9 5 
months; that of testosterone propionate was 320 
mg over 4 5 months 

DISCUSSION 

Cryptorchidism is being treated currently either 
by endocrine therapy or by surgical procedure or by 
combination of both The endocrine agents which are 
being used are chorionic gonadotropic hormone from 
pregnancy urine, chorionic gonadotropic hormone 
from pregnant mare serum, gonadotropic hormone 
from the antenor pituitary lobe and synthetic male 
sex hormone, testosterone propionate 

Our studies confirm those of others that chonomc 
gonadotropic hormone from pregnancy urine is the 
most efficient type of therapy, but the degree of ef- 
ficiency IS still a debatable subject Successful out 
come, that is, complete descent of the testes into the 
scrotum, is obtained, on the average, m from 30 to 50 
per cent of the cases, ranging from enthusiastic 
reports of 73 per cent (2-5) to pessimistic results of 20 
pec cent (6) Our present results of 45- per cent suc- 
cess IS midway between these figures None of the 
usual arguments agamst the higher figures is applica- 
ble in our study, as we meticulously excluded aJJ 
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was listed as partial descent. In a few instances the 
testis descended into the scrotum and then retracted, 
but eventually remained in the scrotum after further 
treatment. In these cases, the latter date was con- 
sidered as that of complete descent. 

Treatment of cryptorchidism by chorionic gonado- 
tropic hormone in this group resulted in complete 
descent in 45 per cent, partial descent in 33 and none 
in 22 per cent. The response was better in the in- 


Table i. Effects of chorionic gonadotropic 

HORMONE ON CRYPTORCHIDISM 


Types of 
Cryptorchidism 

Total 

Num- 

ber 

Com- 

plete 

Descent 

Partial 

Descent 

No 

Descent 



No. 

% 

No. 

% 

No. 

% 

Unilateral 

10 

3 

30 

5 

50 

2 

20 

Bilateral 

8 

5 

62.5 

1 

12.5 

2 

25 

Abdominal 

9 

3 

' 33 - 3 , 

3 

33-3 

-3 

33-3 

Inguinal 

9 

5 

1 56 

3 

33 

I 

II 

Total j 

18 j 

i 8 1 

1 1 

^ 1 

1 

4 

22 

Associated conditions 

A. Normal boys 








unilateral 

5 

0 

0 

3 

60 

2 

40 

bilateral 

2 

I 

50 

j I 

50 

° i 

! ° 


7 

1 I 

14 

4 

57 

2 

29 

B. Boys with adiposo- 
genital dystrophy and 




1 

j 


i 

1 

unilateral 

4 

3 

75 

I 

ay 

1 0 

! 0 

bilateral 

eunuchoidism and uni- 

6 


,66.6 

0 

0 

2 

|33-3 

lateral 

' I 

0 

0 

1 

100 

0 

0 


II 

7 

64 

2 

18 

2 

18 


guinal type of cryptorchidism. Irrespective of loca- 
tion, better results were obtained in bilateral than in 
unilateral involvement, as gauged by the incidence 
af complete descent. Partial descent, however, re- 
sulted more frequently in the unilateral type. 

Total failure was observed in two cases of unilat- 
;ral cryptorchidism in normal boys with a definite 
history of mechanical obstruction due to previous 
operations, and in two instances of bilateral crypt- 
orchidism with adiposogenital dystrophy. 

This is too small a series upon which to base defi- 
nite conclusions, but a comparison between the re- 
sults in the apparently normal boys and in those with 
adiposogenital dystrophy supports our contention 
that supplementary treatment is necessary and is 
beneficial in the endocrine type of cryptorchidism. 
Complete descent was obtained in the boys with 
adiposogenital dystrophy in 64 per cent, partial 
descent in 18 per cent and a failure of descent in 18 
per cent of the cases. Complete descent occurred in 
14 per cent, partial in 57 per cent and none in 29 per 


cent in the normal boys. If we exclude the two cases 
of failure due to mechanical causes, in which medical 
treatment could never be of benefit, the percentage of 
complete descent in the normal group is still lower 
(40 per cent) than in the endocrine group. 

The best response to treatment with chorionic 
gonadotropic hormone was obtained in the 9 to n- 
year age group, excluding the isolated case of a 
5.5-year-old boy. 

Group 2. This group consists of 6 patients with 
cryptorchidism, 5 from 9 to 15 years of age and one 
adult of 30 years. The boys had had previous treat- 
ment with various preparations of chorionic gonado- 
tropic hormone; 3 of them had been treated in- 
tensively by us. There were 3 instances of bilateral 
abdominal cryptorchidism and 3 with unilateral in- 
guinal involvement. Three of the boys had had an 
initial adiposogenital dystrophy which had improved 
under treatment, 2 were normal boys and the adult 
presented the obese type of eunuchodism with uni- 
lateral cryptorchidism. 

Testosterone propionate^ was administered twice a 
week in strengths of 5 to 10 mg. and further dosage 
was adjusted to the individual requirements and re- 
sponse. An increase to 25 mg. twice a week was con- 
sidered necessary in 3 of the older boys. The adult 
received 25 mg. 3 times a week from the beginning 
of treatment. Testosterone propionate was continued 
for 4 to 8 weeks and then discontinued and chorionic 
gonadotropic hormone administered from i to 3 
months. This alternation was adhered to for the en- 
tire period of treatment except for intervals lasting 
from several weeks to several months. 

The dose of the chorionic gonadotropin averaged 
12,425 R.u. The duration of treatment varied from 2 
to 9 months with an average of 5.5. The adult re- 
ceived a total of 1750 mg. of testosterone propionate, 
as a result of which partial descent occurred; 5000 
i.u. of chorionic gonadotropic hormone produced 
complete descent. None of the boys showed any rc' 
sponse in the descent of the cryptorchid. A partia 
response was observed in the adult after 3 months 0 
administration of testosterone propionate, as evi- 
denced by a descent of an abdominal cryptorc i 
into the lower third of the inguinal canal and into te 
upper part of the scrotum, but with retraction, 
ministration of 1000 i.u. of chorionic gonadotropic 
hormone twice a week was followed by u tima <- 

descent into the scrotum. j Hf. 

Group 3. There were 20 patients with un er 
veloped genitalia. Three of these were boys w 0 p 
sented a clinical picture of adiposogenital dystrop X 
and eunuchoidism. One was a boy of 10 years a 


testosterone propionate was supplied ^ ^'’t^hcriag 
tley, N. J., as Neo-Hombreol. and as Orc-ton ny 
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gonidotropic hormone. The former should not be ad' 
ministered to boys under 9 or 10 years of age. Pro- 
longed treatment should not be advised except in 
cases of primary eunuchoidism, but small mam' 
tenance doses may be given for comparatively short 
intervals in milder grades of hypogonadism, perhaps 
in cryptorchidism and in selected cases of short 
stature An average dose of 10 mg twice a week for 
I to 3 months is sufficient to produce the desired 
therapeutic response without any untoward effects 
m most instances of hypogenitalism These effects, 
consisting of excessive growth of the penis, premature 
appearance of secondary sex characteristics, priapism, 
emissions and stimulated sex interest, may be pro' 
duced in a small number of cases but they can be con' 
trolled by adjustment of the dose to the individual 
needs of the patient Some authors report premature 
closure of the epiphyses and impairment of growth 
but we have not observed either of these in our 
present senes 

Treatment for cryptorchidism with chorionic 
gonadotropin should be instituted between the ages 
of 5 to 9 years and should not be delayed until after 
puberty m the hope of spontaneous descent 

SUMMARY AND CONCLUSIONS 

Chorionic gonadotropic hormone was administered 
to 18 boys with true cryptorchidism with the follow' 
ing results Complete descent occurred m 45 per cent, 
partial descent, 33 per cent and no descent m 22 per 
cent Better response was obtained in the cases of 
bilateral and in the inguinal types of cryptorchidism 

Boys with adiposogenital dystrophy were given 
supplementary treatment of desiccated thyroid and 
anterior pituitary substances and a diet high in pro- 
tern and low in fats and carbohydrates Better results 
were obtained m this type of boy than in the appat' 
ently normal boy 

Testosterone propionate was administered subsc' 
quent to and in alternation with therapy with chon- 


onic gonadotropic hormone to 5 boys with cryptor' 
chidism and to one adult with unilateral cryptorchid' 
ism associated with the obese type of eunuchoidism 
Three of these boys had had previous treatment with 
chononic hormone without success The alternating 
administration of both hormones did not produce any 
further descent of the testes in the boys Testosterone 
propionate produced a partial descent of an abdomi' 
nal cryptorchid in the eunuchoid adult and subsc' 
quent administration of chorionic gonadotropic hor' 
monc was followed by complete descent. 

Chorionic gonadotropic hormone was given to 19 
boys with hypogenitalism, in alternation with tes' 
tostcrone propionate to 9 boys m whom the first 
type of treatment was unsuccessful, and to one eu' 
nuchoid adult who had not received previous treat' 
ment. 

Wc conclude that the administration of chorionic 
gonadotropic hormone .s more effective m producing 
complete descent of undescended testes than is 
testosterone propionate alone, or in alternation with 
chorionic gonadotropin. Supplementary treatment is 
necessary and beneficial in the cryptorchid boy with 
an associated adiposogenital dystrophy or hypothy' 
roidism 

Testosterone propionate alone or in alternation 
with chorionic gonadotropic hormone is more effcc' 
tive than the latter m the treatment of hypogcnital' 
ism. 
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EDITORIAL 


ENDOCRINOLOGY AND 
PSYCHOSOMATIC MEDICINE 

T here is now apparent in the field of clinical medi' 
cine a strong trend toward the recognition of the 
part played by psychological factors in the causa^ 
tion of physical symptoms. Equally important is the rela^ 
tionship of physical factors in the genesis of ‘psychological’ 
disorders. So intimately related are the two categories of 
causes and of effects that their separation amounts, in prin- 
ciple, to a falsification of the issue — a recourse to dogmatic 
artificiahty. In modern psychological and psychiatric cir- 
cles the differentiation of psyche and soma has come to 
be recognized as a gratuitous over-simplification that can- 
not do justice to the essential facts. A sick man is a sick 
man whether his illness arises primarily in structural de- 
fects or in his life experiences. It is less than scientific to 
confine attention to either the somatic or the psychological 
facet of the total individual. The physician is doing less 
than his full duty to the patient when he fails to give his 
attention to the real etiology, whatever it may be, and to 
utilise appropriate therapeutic agencies of any legitimate 
sort whether drugs, hormones, physical therapy, re-educa- 


tion, or what not. Often a skilful combination of two or 
more therapeutic modalities leads to results better than 
can be obtained by any single method of treatment. 

Endocrinologists, as a group, have tended to be some- 
what reluctant to follow the leadership of sophisticated 
internists toward the goals of psychosomatic medicine. 
But perhaps the time has now come to give more attention 
to the man that has the glands rather than merely to the 
glands themselves and to the bodily effects of their per- 
turbations. 

Elsewhere in this issue appears an article by Ruben- 
stein in which the eclectic approach is exemplified. A group 
of boys suffering from retarded genital development were 
studied with regard to the psychotraumatic results of their 
infirmity. Not only was androgen therapy prescribed but 
attempts were made to remove the scars of the personality 
by appropriate re-educational psychotherapy. 

The field of endocrinology offers many opportunities 
for further studies of psychodynamics. In such studies 
the technical resources of trained psychologists are often 
needed for penetrating approaches to the problems but at 
this juncture even the elementary aspects of the subject 
offer possibilities for productive instigation. 

R.G.H. 
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COMMUNICATIONS 
TO THE EDITORS 


To THE Editor 

Sir It has come to my attention that there is now con* 
siderablc confusion regarding the strength of “Hytakcror* 
which is the only source of Dihydrotachystcrol available 
in this country The matter is a rather important one since 
all the work on this product m this country, including 
several papers of my own, have been earned out on the 
assumption that there were 5 mg per i cc instead of i ay 
mg , as seems to be the case 

Fuller Albright 

This letter uds submitted to the Winthrop Chemical 
Company and the /ollotvirig was rgceii’ed 
To THE Editor 

Thank you for calling to our attention the enclosed let' 
ter from Dr Fuller Albright regarding an apparent dis' 
crepancy in labels of Hytakcrol (our brand of dih>dro> 
tachysterol) of old and recent manufacture Formerly 
the labels of Hytakerol in Oil bore the statement that i 
cc contains 5 mg of dihydrotachysterol, whereas on the 
revised labels it is stated that t cc contains the equivalent 
of I 25 mg of crystalline dihydrotachysterol 

Although we greatly regret that the new labeling has 
been confusing, there has been no qualitative or quanta 
tative change in the composition of the product There' 
fore, the dosage expressed in terms of a number of drops 
or of cubic centimeters is unaltered, but references to 
dihydrotachysterol by weight (1 e , in milligrams) require 
proportionate adjustment 


When Hytakcrol in Oil was first made available for 
cliniail use, it was honestly believed by chemists well 
versed in the mysteries of the sterols that the active coiv 
stituent contained only dihydrotachystcrol with virtually 
no admixture of other sterols As a result of painstaking 
experiments m the course of years, dihydrotachystcrol in 
pure crystalline form was recently i-^olated m minute 
amounts Careful comparative studies then led to the 
conclusion that our preparation of dihydrotachystcrol 
contains other relatively inert sterols formed during the 
process of irradiation 

The accompanying sterols of dihydrotachystcrol are 
relatively inert from the standpoint of influencing the 
blood calcium level They might be removed, but only 
with great difficulty and at prohibitive cost Because of 
this, there has been no change m the product, but only 
in the labeling 

The situation with reference to Hytakcrol is not unique 
nor anomalous For example, Vjosterol m Oil contains 
irradiated crgosterol (standardized in terms of vitamin D 
units determined by biologic test), which is actually a 
mixture of sterols On the other hand, Drisdol (our crystal' 
line vitamin Dj) is a pure principle, produced at consider' 
ably higher — though not prohibitive — cost 

WiNTHROP Chemical Company Inc 
B J FoIe>, M D 

170 Varic\ St , 

City 
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PARATPIYROID 

Andersen, D. H. and R. R. Schlesinger. 

Renal hyperparathyroidism with calcification of the 

arteries in infancy. Am. J. Dis. Child. 6j; loi. 1942.. 

Renal hyperparathyroidism is rare in infants. Two cases 
are described in infants aged 6 and 4 weeks in whom the 
outstanding symptoms were tetany, twitchings and con- 
vulsions. 

High phosphorus and non-protein nitrogen and acidosis 
were associated with low serum calcium in one and with 
normal content in the other child. The renal insufficiency 
was not apparent at first and was manifested chiefly by 
consistently low specific gravity of urine. The appearance 
of calcified arteries in roentgenograms stimulated further 
investigation of the urinary tract and discovery of con- 
genital anomalies. The osseous lesions were never con- 
spicuous. The essential postmortem findings in both cases 
were: severe renal anomaly, parathyroid hypertrophy, 
metastatic calcification of middle-sized arteries throughout 
the body and osseous lesions similar to those found in 
osteitis fibrosa. The difierences between the picture in 
infancy, childhood, adolescence and adult life are de- 
scribed. — M.B.G. 

THYROID 

Lerman, Jacob and H. D. Stebbins. 

The pituitary type of myxedema. Further observations. 

J. Am. Med. Assoc. 119; 391. 1942.. 

' The authors report an additional case of pituitary type 
of myxedema which when confirmed at autopsy was 
proven similar to the original case described by J. H. 
Means. Laboratorj" procedures indicated gonadal and ad- 
renocortical hypofunction and absence of gonadotropic 
and diabetogenic substances of the pituitary. — C.P. 

Poncher, H. G., I. P. Bronstein, H. W. Wade and J. C. 

Ricewasser. 

Creatine metabohsm in hypothyroid infants and chil- 
dren; further obserx'ations. Am. J. Dis. Child. 63 : 270. 

1942. 

Determinations of the urinary output of creatine may 
serr^e as a valuable aid in the diagnosis of hypothyroidism, 
especially in infants and in older children when initial 
cholesterol levels are within normal limits and the osseous 
development is normal. At present biochemical and meta- 
bohc tests are not sufficient in themselves for the diag- 
nosis of h^-pothyroidism or for the regulation of the dosage 
of thyroid. 


The authors present a comprehensive discussion of the 
subject and describe the findings in six patients. — M.B.G. 


PANCREAS 

Wagner, R., P. White and I. K. Bogan. 

Diabetic dwarfism. Am. J. Dis. Child. 63: 667. 1942. 

From a comparison of 200 diabetics with 159 non-dia- 
betic children, the following conclusions are drawn: 

1. While over height is characteristic of juvenile dia- 
betes, stunting of growth occurs in 5 to 10% of diabetic 
children. 

2. The weight-height relationship is normal in diabetic 
children except in some girls who have a specific form of 
obesity. 

3. The onset of the sexual development of the average 
diabetic child with normal height and weight tends to 
occur precociously but sexual development does not 
progress at the normal rate. Retardation of sexual develop- 
ment is present in nearly all retarded diabetic children 
and disturbance in the appearance of secondary sex char- 
acteristics is more frequent than in non-diabetic children. 

4. Dental caries is less frequent in diabetic than in non- 
diabetic children, but pyorrhea is more frequent. 

5. Enlargment of the liver is common in diabetic chil- 
dren and adolescents. 

6. Dwarfism. The diabetic child is most susceptible to 
_ retardation in growth from the twelfth to sixteenth year 

of Ufe and from the second to sixth year of diabetes. Re- 
tardation in most girls has an earlier onset than in bop- 
Sexual development is delayed in every patient with 
dwarfism at the time of maximal retardation in height. 
The onset of retardation in growth in most cases occurs 
during the period of sexual development. Retardation 01 
bone development is generally present. Arteriosclerosis, 
general and in the eye, is found in 47% and in 28%, re- 
spectively, of retarded diabetic children. 

The incidence of the various etiological groups, accord- 
ing to the authors’ classification of diabetic dwarfism is 
as follows: hypopituitary-h'ke dwarfism, 50%: transitory 
infantih’sm, 27%; constitutional type, 12%; undemutri 
tion, 2. 5%; congenital anomah'es, 2%; neglect, 1% an 
tertiary syphilis, 1%. i, • - 

The best therapeutic results are obtained by the in 
jection of anterior pituitary extract containing the growt^ 
hormone, 3 cc. every second day with thyroid substance, 

1 to 3 grains a day by mouth. The highest insulin ov 
body weight quotients were found in the children 
with anterior pituitary extract and then in the t y 
treated group. — M.B.G. 
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Treatment of Simmonds’ 
Disease 

Robert H. Williams, M.D. and 
James L. Whittenberger, M.D. 

From the Thorndi\e Memorial Labord' 
tary. Second ond Fourth Medjctil Services 
[Harvard), Boston City Hojpitol, ond 
the Department of Medians, Hanard 
Medical School, Boston, Mosi^ichwjetw 

I T HAS NOW been almost 30 years since Simmonds 
(i) described the syndrome associated with ex' 
tensive pituitary destruction Since then, there 
have been many reports of the various clinical and 
pathological manifestations of this disease (a) In a 
number of the reports, however, the clinical diag 
noses arc not well established The diagnosis is some 
times diSicult to mahe and has, not infrequently, been 
missed Nevertheless, with the methods now avaih 
able for study, the diagnostic accuracy has increased 
Although in this report we are chiefly concerned 
with the treatment of Simmonds' disease, we will 
also emphasize certain diagnostic features, since the 
proper understanding of these increases the cfiiciency 
of treatment 

The disease is always associated with marked dc' 
struction of the anterior pituitary gland The cause 
of the destruction is varied, although most commonly 
It IS postpartum necrosis (3) or a tumor As a result 
of this destruction there is a marked decrease m the 
function of the thyroid, adrenals and gonads Thus, 
properly to seek out this group of patients when 
there is marked disturbance of the function of one 
of these glands, one must carefully investigate the 
state of the other two Although failure of the thy- 
roid, adrenals or gonads usually develops simultane- 
ously, m some instances the evidence is clear that the 
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onset of failure of the various functions may be sep 
arated by months or years 

Wc have listed below some of the clinical manifes- 
tations and rests which indicate hypofunction of the 
individual ghnds, realizing, of course, that some of 
these alterations arc due to hypoactivity of several 
rather thin of only one gland 

Pituitary Local disturbances may be noted such as 
headaches, visual disturbances with demonstrable 
changes in the visual fields, enlargement and destruc- 
tion of the sella turcica These changes, however, are 
often absent When the disease occurs in children, 
dwarfism is noted The failure of the glands subsidi- 
ary to the pituitary is more manifest than the changes 
directly related to the pituitary 

Thyroid All of the characteristics of primary 
myxedema may be present In some instances, how 
ever, the basal metabolic rate may be much lower than 
the clinical state suggests The basal metabolic rate is 
usually quite low, but it is sometimes normal, since 
at the time some patients are seen thyroid function 
has been preserved (case 3) The skin is sometimes 
smoother than normal Generalized edema is usually 
present, although it is rarely sufficiently marked to 
permit pitting The hair on the head may be of fine 
texture ^he blood cholesterol tends to be slightly 
elevated The plasma organic iodine is low Bioassay 
of the urine for thyrotropic hormone reveals that 
none is present 
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Adrenals. The cortical atrophy which results leads 
to the development of a clinical picture comparable to 
that of primary adrenal insufficiency. 

Asthenia is one of the most common and pro- 
nounced manifestations. Mental changes frequently 
observed are depression, irritability and intolerance 
to pain. Hypoglycemic reactions develop at times. 
Not only does the general body hair decrease, but the 
axillary and pubic hair becomes scant or absent. In 
these patients we have never observed the type of 
pigmentation seen in Addison’s disease. The blood 
pressure tends to be distinctly low and may drop 
further when the patient assumes an erect position. 
Mental disorientation or actual coma may be associ- 
ated with the adrenal crises which sometimes develop. 
Anorexia, nausea, vomiting and abdominal cramps are 
apt to occur, particularly if infections are present, or 
if the patient is treated with thyroid. 

The 17-ketosteroid excretion in the urine is 
markedly diminished, usually being less than i mg. 
per 2,4 hours (4). The serum sodium is definitely low 
in most cases, but in some instances, in order to dem- 
onstrate a disturbance of sodium metabolism, it is 
advisable to perform a sodium deprivation test such 
as the one described by Cutler, Power and Wilder 
(5, 6). The two procedures reported by Robinson, 
Power and Kepler (7) are useful and somewhat more 
simple than the foregoing test. These procedures de- 
pend upon the principle that patients with Addison’s 
disease a), do not experience a normal diuresis follow- 
ing the rapid intake of a considerable quantity of 
water, and h), they tend to excrete excessive amounts 
of sodium chloride but retain urea. The serum potas- 
sium is sometimes elevated. The fasting blood sugar 
is occasionally low, but the defect in carbohydrate 
metabolism is best demonstrated by means of the in- 
sulin tolerance test. With this test one can almost in- 
variably show insulin sensitivity and hypoglycemia 
unresponsiveness; i.e., in these patients there is a 
more marked fall in the blood sugar than in normal 
individuals and an impaired return to the fasting 
level (8). 

Cotrads. a) Male. There is loss of libido, impotence, 
scanty beard, decreased body hair, atrophy and weak- 
ness of muscles. The penis, testicles and prostate are 
small. The 17-ketosteroids are quite low and there is 
little or no follicle-stimulating hormone' in the urine, 
b) Female. There is loss of libido, sterility, amenor- 
rhea (not associated with menopausal symptoms) and 
atrophy of the genitalia. The breasts are normal or 
small. Little, if any, follicle-stimulating hormone is 
present in the urine. 

1 When gonadal failure is primary, the a4'hour excretion of 
follicle-stimulating hormone in the urine is much greater than 10 
R.U., but when the failure is on the basis of pituitary insuf- 
ficiency, it is usually less than 10. 


General considerations. Hypopituitarism may occur 
at any age, although most commonly during middle 
age; it is more common in females. An anemia is 
often present which does not respond to iron or liver. 
The condition is most frequently confused with 
anorexia nervosa, malnutrition with anemia or pri- 
mary involvement of the subsidiary glands (thyroid, 
adrenals, gonads). We believe, however, that it can 
be accurately differentiated in most instances if studies 
are made and the data are considered collectively. 

Not only has difficulty been encountered in the di- 
agnosis of Simmonds’ disease, but its treatment has 
been very unsatisfactory. Anterior pituitary extracts 
of various kinds, pregnant mare serum gonadotropin, 
thyroid, testosterone, adrenal cortical extract and 
many other substances have been used (2, 9, 10). The 
pituitary extracts usually have very little effect and 
usually produce an antihormone reaction. Of course, 
the use of pituitary extracts would seem to be the logi- 
cal form of treatment, but since up to the present time 
they have failed, the next step is to use certain prod- 
ucts of the subsidiary glands, (such as ovarian extracts 
and desiccated thyroid) hoping to secure a good bal- 
ance between them. Thyroid, when given alone, 
usually does not cause much improvement and, in- 
deed, not infrequently induces an adrenal crisis (9). 
It is not surprising that the symptoms of adrenal in- 
sufficiency become more obvious under thyroid treat- 
ment, since it promotes excretion of sodium and 
water (ii, 12). This effect can be counteracted by the 
simultaneous utilization of sodium chloride and desoxy- 
corticosterone, the exact amount necessary being 
assayed on each individual case. The implantation 
of pellets would seem advantageous because of con- 
venience, efficiency and economy. From previous ex- 
perience we have learned that some of these patients, 
after correction of the metabolic rate and of the water 
and electrolyte balance, still lack energy and strength. 
Consequently, since testosterone has been shown to 
cause a retention of sodium (13, 14), potassium (i 4 i 
15), nitrogen (15, 16, 17) and water, and since it in- 
creases the muscle mass (18) and strength, it seemed 
advisable to use it, in the form of pellets, in conjunc- 
tion with the thyroid and adrenal treatment. 0 
course, in males it also tends to correct some of the 
gonadal disturbances. Testosterone in large doses 
causes elevation of the basal metabolic rate (i^< 
in doses of from 10 to 20 mg. daily does not affect it 
very much. Desoxycorticosterone acetate 
have an appreciable effect on the basal meta ic 
rate (20). ,, 

With these facts in mind, during the 
have treated 5 unselected cases of Simmon s 

with thyroid extract,- desoxycorticosterone aceta 


* All of the thyroid used conformed to the D.S.P. 
3 The pellets of desoxycorticosterone acetate 


were 
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sodium chloride and testosterone^ AH patients were 
hospitahi;cd \Ve give the case reports below. 

CASE ABSTRACTS 

Case I (#1047166) A housewife, aged 42, was ad' 
nutted m May, 1941, because of myxedema She had 
never been well since she had placenta pracvia with 
marled blood loss at the birth of her sixth child, 12 years 
previously She v.’as always pale and weak thereafter 
and never menstruated again, but had no hot flashes A 
few months after delivery she became nerxous, cried 
readily and later noted persistent drowsiness, sensitivity 
to cold, dry scaly skin, pufEncss of face, hands and feet, 
loss of hair from axillae and pubis, thick speech, coarse 
voice and brittleness of nails All teeth ‘just fell out ' 
Occasional spells of nausea, vomiting and abdominal 
cramps occurred The patient had taken thyroid extract 
for intervals of months for 10 years Thyroid extract 
caused the basal metabolic rate to return to normal, yet 
the patient did not feel well, always hcking strength and 
energy She occasionally had spells, unrelated to meals, 
when she developed weakness and faintness and some- 
times nausea and vomiting She also had other attacks 
which seemed to be hypoglycemic reactions, since they 
were characterized by weakness, nervousness, faintness 
and intense hunger and were readily relieved by the in- 
gestion of food For several years she had led an essentially 
vegetative existence 

On examination, the patient showed marked slowing 
of her mental and physical activit es The nutntional state 
was good, the weight 122 pounds (6g i) Her voice was 
coarse and low pitched, and the tongue thick The skin 
was pale, dry, cool, scaly, puffy and inelastic Hair on the 
head was fine and soft but thinned , eyebrows were sparse, 
there was no axillary or pubic hair There was dorsal 
kyphoscoliosis Breasts were normal Genitalia were 
atrophic Blood pressure was systolic, 90 and diastolic, 
50 mm Hg 

Significant laboratory data were red blood cells 
3,500,000, hemoglobin 71 per cent, white blood cells 
2100, follicle stimulating hormone, negative to 10 R u , 
17 ketosteroids, o 3 mg per 24 hours , basal metabolic rate, 
“43 percent, blood lipids, 2400 mg per cent, cholesterol, 
262 mg percent, scrvjm sodium, 133 m eq per hter(nor' 
mal 140 to 142), serum potassium, 58 meq per liter 
Roentgenograms of the skull showed the sella turcica 
to be slightly smaller than normal Plasma protein iodine 
was less than i microgram per cent (normal 4 to 8) Insulin 
tolerance test, marked sensitivity to insulin, the blood 
sugar falling to 28 mg per cent 30 minutes after the mjec' 
tion, intravenously, of 2 units of insulin (fig a) Urinary 
thyrotropic assay was negative Gastric analysis showed 
no free acid m the fasting contents, even after the sub- 
cutaneous injection of o 5 mg of histamine phosphate 

^ppli^ through the kindness of Dr E Oppenheimer of the 
S Products, Inc Summit, N J . and Dr 

V u Peter Bent Bngham Hospital Boston, Mass 

•weighed approximately 125 mg 

* The tablets of methyl testosterone (Oreton M) and the pel 
lets of testosterone (Oreton F) were supplied through the 
wuTtwy of Dr M Gilbert of the Schermg Corp . Bloomfield 
Is J Bach pellet weighed approximately 150 mg 


On June II she was given i cc, intramuscularly, of 
thyrotropic hormone * Within an hour there was marked 
pallor, weakness and severe pain in the abdomen and 
neck An mtradermal test on the same day, using o i 
cc of the same preparation, had been negative Another 
preparation of thyrotropic hormone® given in intra- 
muscular doses of I cc daily for a period of 2 weeks, had 
no definite effect on the basal metabolic rate Intradcrmal 



Fig I Case I Note 

COOD NUTRITIONAL STATE 
myxedematous facies, nor- 
mal breast and absence of 
hair 

sensitivity to a test dose of anterior pituitary extract^ 
prevented its use m treatment 

On December 29, treatment was begun with sodium 
chloride, 5 gm daily, methyl testosterone, 10 mg three 
times daily, desoxycorticosteronc acetate,® 2 mg daily, 

®The thyrotropic hormone (antuitrin T) was supplied by 
Pirke Davis Co Detroit, Mich 
*Tht 3 preparation of thyrotropic factor was supplied by 
Armour Laboratories Chicago 111 

*The anterior pituitary extract (Pol>ansyn) was supplied by 
Armour Laboratories Chicago, III 

« The desoxycorticosteronc acetate (Doca) was supplied by 
RocheOrganon, Inc , Nutley, N J 
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Fig. a. Response of blood sugar following injection of 2 
to j u of insulin intravenously. Note rapid fall in blood sugar 
and in two cases the hypoglycemic unresponsiveness. 

intramuscularly; and thyroid, 0.5 grain daily. The dosages 
of these medications were varied in accordance with the 
clinical status of the patient and the significant laboratory 


findings (fig. 3). At the time of discharge from the hospital 
(March 7), the patient possessed subcutaneous implanta- 
tions of 2 pellets of testosterone and i of desoxycorticos- 
terone acetate. She was also taking thyroid, i grain daily, 
and sodium chloride, 2 gm. daily. 

The patient demonstrated a marked increase in 
strength, energy and feeling of well-being. She stated that 
she felt distinctly better than she had for 12 years. She 
no longer had any complaints and the myxedematous 
manifestations disappeared (fig. 4). There was a moderate 
growth of hair in the axillae and pubis. The growth of hair 
on the head also increased. 

We have examined her at frequent intervals during the 
past 4 months, since her discharge from the hospital, and 
have observed continued improvement and no ill effects. 

Case 2 (#1047262). A white laborer, aged 46, was ad- 
mitted to the hospital in August, 1941, complaining of 
weakness and dizziness. For 5 years he had noted gradu- 
ally increasing weakness and fatigability, very scanty 
beard, impotence, lack of libido, slowing of mental and 
physical activities, sensitivity to cold and irritability. He 



Fig. 3. Response to treatment in case i. 
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Fig 4 A Case t Note similarity op pace to that m primary myxcJLma 
B Normal appearance one month after beginning treatrrent 


was treated with thyroid extract for i 5 years with no 
appreciable benefit Three months before admission, he 
noticed increased weakness and fatigability, with dc 
velopment of unsteady gait Three weeks before admis 
Sion the dosage of thyroid was increased to a grains per 
day Shortly thereafter he developed marked weakness, 
nausea, vomiting headache and blurred vision 

Examination showed a relatively good nutritioml state, 
weight 171 pounds (fig 5), poor strength and slowing of 
the mental and physical activities The skin was pale, 
pasty, smooth and cool, eyelids were puffy There was no 
hair on chest, arms and legs and only a small amount on 
face, pubis and axillae Penis, testicles and prostate were 
less than half of normal size Blood pressure was 104 mm 
Hg systolic and 70 diastolic 

Laboratory examinations showed Basal metabohe rate, 
—ay, follicle stimulating hormone, negative to 10 r u 
per 24 hours, 17 ketosteroids, 2 5 mg per 24 hours Bio 
assay of the urine for thyrotropic honnone was negative 
Serum sodium was 127 4 m eq per liter and serum potas 
Slum y 0 m eq per liter Insulin tolerance test revealed 
increased sensitivity to insulin (fig 2) Roentgenogram 
of skull showed expansion and erosion of the sella turcica 
Visual fields were normal Roentgen treatment to the 
pituitary (200 roentgen units every 2 days for 20 days), 
given from September 5 to 30, resulted in no definite 
improvement Nausea and vomitmg were very trouble 
some during the course of treatment, in spite of the ad 
ministration of yeast, nicotinic acid and sodium chlonde 
In the succeeding 3 months there vs/as a distinct increase 
in weakness, mental depression, anorexia, nausea and 
vomitmg Basal metabolic rate fell to —36 per cent Blood 
pressure fell to 74 mm Hg systolic and y6, diastolic 



Fig 5 Case 2 Good nu 
TJUT ioNAL STATE m> xcdem 
atous facies 
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A poljrvmlent anterior pituitary extract" was given in 
doses of I cc. three times daily, intramuscularly, from De- 
cember 4 to 18, but no beneficial effects were noted. 

On December 26, treatment was begun with sodium 
chloride, 5 grams daily, thyroid extract, 0.5 grain daily; 
methyl testosterone, 10 mg. three times daily; and des- 
oxycorticosterone acetate,® 2. mg. daily (fig. 6). It was 
necessary to raise the dosage of thyroid to 2 grains daily. 
At the time of discharge (March 6) he possessed subcu' 


Case 3 {^1048285), a female artist, aged 37, \tos ad- 
mitted in May, 1941, complaining of headaches and 
blurred vision. She had had a ‘nervous breakdown' 10 
years previously with subsequent irritability and slight- 
depression, and 5 years later (1936) developed a few at- 
tacks of asthma. At about the same time the menses 
ceased and did not recur; there were no hot flashes. Dur- 
ing the year preceding admission she noted easy fatiga- 
bility, weakness, sensitivity to cold, dryness of hair, hcad- 



Fig. 6. Response to treatment in case 2 . 


taneous implantations of 5 pellets of desoxycorticosterone 
acetate and 3 of testosterone. The blood pressure, basal 
metabolic rate and serum sodium returned to normal 
levels. The patient changed from a weak, constantly com^ 
plaining, depressed individual to one who was active and 
strong. He developed a heavy growth of hair over the 
body. The penis, testes and prostate increased in size. 
His strength and Ubido increased so much that he was 
having coitus 3 times a week. 

He has been seen at 2 to 3'week intervals for the past 
3 months. The added salt v.»as discontinued because the 
blood pressure was slightly elevated; following the de- 
crease in salt intake the pressure returned to normal. 


ache and blurring of vision. Her weight did not vary. 

On examination she was found to be a weak individual, 
somewhat insensitive to psychogenic influences, but 
hypersensitive to pain. General nutrition and development 
were relatively good (weight, 118 pounds). Skin was pale, 
dry, scaly and cool; eyeh'ds were puffy. Hair was fine and 
dry; it was scanty on pubis. In the left eye visual acuity 
was much impaired and the optic disc was pale; visual 
field determination revealed bitemporal hemianopsia. 
Blood pressure w'as 90 mm. Hg. systolic and 60, diastolic. 

Laboratory studies revealed; Red blood cells 5,000,0^, 
hemoglobin, 97 per cent; w'hite blood cells 6400. Fasting 
blood sugar, 87 mg. per cent; blood chlorides, 99 m. eq. 
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per liter Basal metabolic rate, —9 per cent Roentgen 
ray examination of -^kull showed marked depression and 
erosion of the floor of the sella, erosion and posterior dts 
placement of the posterior chnoidal processes 

A diagnosis of chromophobe adenoma was made and 
roentgenotherapy applied, 200 roentgen units daily for 
20 da>s She was discharged m June, but was readmitted 
m August because no improvement resulted Nausea and 
vomiting occurred at intervals The results of examination 


return to the hospital a further decrease m visual fields 
was found The blood pressure was 90 mm Hg systolic 
and 60, diistolic, red blood cells, 3,700,ocx), hemoglobin, 
72 per cent, white blood cells, 57°®* serum sodium, 128 
m cq per liter, scrum potassium, 4 3 m cq per liter, 
and bisal metabolic rate, —30 per cent 

Daily administration of 10 gm of sodium chloride 
caused only slight improvement in her condition She was 
so weak that she remained in bed all of the time and w’as 



Fig 7 Response TO TREATM«NT m cflic j 


were the same as in May, except that the disturbances 
were slightly more marked The serum sodium was 132 
m eq per liter, i7ketostcroids, 04 mg per 24 hours, 
follicle stimulating hormone, negative to 10 r u , basal 
metabolic rate, —10 per cent Another course (4000 
roentgen units) of roentgenotherapy was given over the 
pituitary Weakness, nausea and vomiting became pro 
nounced The blood pressure remained at a lower level 
and upon one occasion dropped to 60 mm Hg systolic and 
40, diastolic, with general symptoms of shock 
She was then treated daily with 5 gm of sodium chlo 
ride and with from 4 to 6 rag of desoxycorticosteronc 
acetate Deflnite improvement in the clinical state re 
suited and the scrum sodium returned to normal levels, 
but she continued to be weak She remained at home from 
October 4 until November 30, taking salt but no hot 
mone Weakness, dizziness and headache persisted and 
occasionally she had nausea and vomiting Upon her 


fed by the nurses On January 9, treatment was begun 
with sodium chloride, 8 gm daily , methyl testosterone, 10 
mg 3 times daily, desoxycorticosteronc acetate, 3 mg 
daily, intramuscularly, and thyroid, o 5 grain daily (6g 7) 
Within a few days the anorexia, nausea and vomiting 
disappeared There was so much increase in strength and 
energy that the patient began to exercise a great deal in 
the ward and experienced a feeling of well being for the 
first time m several months Gain in weight was rapid 
Because of the persistence of hypothyroid symptoms and 
a low basal metabolic rate, the dosage of thyroid extract 
was increased to one gram daily The dosage of desoxy 
corticosterone acetate was reduced to 2 mg daily, but 
an associated fall in blood pressure made it necessary to 
resume the original dose With cessation of the methyl 
testosterone for 6 days there was a definite loss of energy 
and strength Associated with the development of a 
marked bronchitis there was a drop in the blood pressure, 
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loss of weight and a partial return to the previous clinical 
state. With the disappearance of infection she showed 
remarkable improvement. The thyroid was temporarily 
discontinued since it was thought to be a fector in the 
persistence of a low-grade fever. Liver extract,® i cc. 
daily for y days, caused no appreciable change in the 
blood picture, but at the time of discharge the hemoglobin 
was 85 per cent, red blood cells 4,100,000 and hematocrit 
36.5 per cent. She was finally regulated with sodium 


body, lasting only a few days. Menses ceased 10 years 
previously (1924) without hot flashes or other menopausal 
symptoms. She wms known to have had a normocytic 
anemia of undetermined etiology for 7 years. 

Physical examination demonstrated normal size and 
development (weight 1 17 pounds); dry, inelastic, atrophic, 
cool skin; scanty growth of hair on pubis, axillae and eye- 
brows; thin, brittle, spoon-shaped nails; and a blood 
pressure of 140 mm. Hg. systolic and 70, diastolic. 
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Fig. 8. Response to treatment in case 4. 


chloride, S gm, daily, i pellet of testosterone, 6 pellets 
of desoxycorticostcronc acetate and thyroid, 0.5 grain 
daily. With this regimen the strength and general feeling 
were excellent and the blood pressure, sodium and basal 
metabolic rate were normal. She was discharged April i. 
WTicn seen again in May the progress had been excellent. 
There remained marked narrowing of the visual fields. 
Resection of the tumor vtos recommended, but the patient 
felt so well that she refused. 

Case 4 (=1058888). A single white woman, aged 60, 
was admitted to the hospital in 1934, complaining of 
shortness of breath on e.xcrtion. Eight weeks before ad- 
mission she noticed a sensitivity to cold weather and 
soon thereafter loss of appetite, weakness, dizziness, fall- 
ing of hair and exertional dyspnea. Three weeks before 
admission she developed anesthesia of the left side of the 

s The liver extract (Reticulogen) was supplied by Eli Lilly S? 
Co., Indianapolis, Ind. 


The red blood cell count was 3,500,000; hemogloWn, 
69 per cent; reticulocytes, 0.6 per cent; hematocrit, 30 
per cent; cholesterol, 247 mg. per cent; basal ractabolk 
rate, —20 per cent. No free acid in gastric juice even after 
the injection of 0.5 mg. of histamine. 

No appreciable change in the hemoglobin, red blow 
cells or reticulocytes followed intensive treatment wi^tn 
iron, liver and thyroid. With 3 grains daily of thyroidfot 
5 weeks there was no change in the blood counts. 1 ne 
basal metabolic rate rose to —7 per cent, but the patient 
experienced several attacks of anorexia, nausea, vomiting, 
abdominal cramps and diarrhea. The weight dropped from 
115 to 106 pounds and the blood pressure dropped to 305 
mm. Hg systolic and 70, diastolic. For the next 6 
she took thyroid irregularly, but never felt very v<. 
She was bothered at times with sensitivity to 
rexia, nausea, vomiting, abdominal cramps, wr^knes;, 1- 
ziness, headaches and occasional angina pectoris. 

She was readmitted to the hospital in January, >94 
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complaining chiefly of anorexia, weakness, dyspnea and 
edema The findings in the physical examination were 
similar to those in 1954 

The red blood cell count was 4,200,000, hemoglobin. 
6S per cent, basal metabolic rate -33 per cent, 17* 
ketosteroids, 14 mg per 24 hours, follicle stimulating 
hormone, negative to 20 r u The insulin tolerance test 
showed hypersensitivity to insulin, with an impaired 
hypoglycemic response (fig 2) The protein iodine was 
3 micrograms per cent, scrum sodium 135 6 m cq per 
liter In roentgenograms the sella turcica appeared normal 
On March 9, 1942, treatment w'as started with daily 
doses of 5 gm of sodium chloride, 30 mg of methyl 
testosterone and i gram of thyroid extract (fig 8) Within 
a few days there was an increase in strength and in blood 
pressure Slight edema of the ankles developed, but the 
patient had had this occasionally before treatment At 
times the blood pressure was low, so 1 mg of dcsoxy^ 
corticosterone acetate per day was given On March ly, 

2 pellets of desoxycorticostcrone acetate and t of testos' 
teronc were implanted The blood pressure continued to 
rise, the edema increased and rdles appeared over the 
lower half of the chest Discontinuance of the extra salt 
did not have much apparent effect, so 0-5 cc of salyrgan 
was given The edema disappeared, but there was an 
adrenal crisis (drop of blood pressure, nausea, vomiting, 
diarrhea, abdominal cramps and marked weakness) 
Within a few days the edema and elevated blood pressure 
again returned One pellet of desoxycorticostcrone acc' 
tate was removed The admmistration of 0 3 cc of salyr^ 
gan again caused disappearance of the edema and a drop 
in blood pressure, but these changes were only transitory 
A similar response occurred with digitalization On April 
30 it was discovered that, by mistake, she had been re- 
ceiving 2 gra of added salt daily for the preceding 3 
weeks When this was stopped the blood pressure rc 
turned to normal and no more edema developed, m spite 
of the discontinuance of digitalis 

At the tune of discharge from the hospital the patient 
was receiving i 5 grams of thyroid per day and had im 
plantations of i pellet of testosterone and i of dcsoxy' 
corticosterone acetate At this time the blood pressure, 
basal metabolic rate, scrum sodium and 17 kctosteroid ex' 
cretion and blood counts were normal During her stay 
in the hospital she experienced marked improvement 
There was a distinct increase in strength, energy and am' 
bition and she had no more complaints A very slight 
beard appeared, but this had not been noticed by the 
patient 

When seen agam, 2 weeks later, the blood pressure was 
160 mm Hg systolic and 90, diastolic, 4 weeks later it 
was 185 mm Hg systolic and 95:, diastolic No edema 
had developed and there was no gam m weight, but she 
had been bothered with headaches, slight exertional dysp- 
nea and orthopnea The pellet of desoxycorticostcrone 
acetate was removed on June 5, following this the blood 
pressure became normal and she felt well in every way 

Case 5 (#764228) F S , aged 45, was admitted to the 
Evans Memorial Hospital*'^ (#286299) December, 1941, 

*** authors are indebted to Doctors Keefer, Ivloss and 
Oliver for the opportunity of following the course of this patient 


in a confused state She had not felt very strong for about 
20 years, following a pinhystercctomy for a pelvic in' 
flammatory disease She was admitted to the Boston City 
Hospital m 1934, complaining of pronounced weakness, 
easy fatigability, drowsiness and weight Joss of 2 years 
duration She had had occasional spells of anorexia, 
nausea and vomiting On one occasion her family physi' 
cian found a blood pressure of 84 mm Hg systolic Ex' 
amination, m 1934, showed pallor of skm, slowing of 
mental and physical activities, scoliosis, hyperactive deep 
reflexes and equivocal Babinski reactions The red blood 
cell count W'as 3,000,000, hemoglobin, 60 percent, hemat' 
oent, 28 per cent, mean corpu^^cular volume, 90 cubic 
micra Kahn, doubtful Follicle stimulating hormone, neg' 
ativc Glucose tolerance test, using 100 grams of glucose 
by mouth fasting 79 mg per cent, 30 minutes, 103, i 
hour, 105, 1 5 hours, 107,2 hours, in The basal metaboh 
ic rate w'as -~2t per cent Gastric analysis revealed no 
free acid in fasting contents 

Adequate doses of iron, liver and thyroid caused no 
appreciably change m the blood picture The basal 
metabolic rate returned to normal levels, but no improve' 
ment m the clinical state occurred In asioaatton with the 
treatment with thyroid she developed an increase m the 
pulse rate, a drop in blood pressure and nausea, vomiting 
and diarrhea 

Dunng tl'w snWqucnt 8 years weakness and fatigue 
remained prominent Tw-o weeks preceding admission 
she developed nausea and often vomited, diplopia also 
appeared On the day before admission she was disoriented 
as to time and place 

Examination revealed a fairly good general state of 
nutntion (weight 122 pounds) and development, clouded 
scnsorium, slurred speech The skin w’as pale, dry, 
smooth and atrophic Hair was dry, no hair on arms or 
legs, the hair in axillae, on pubis and eyebrows was 
sparse There was marked dorsal kyphosis There was 
slight weakness of the muscles supplied by the left sixth 
and seventh nerves, bilaterally positive Babmski, Oppen* 
heim, Chaddock. and Gordon signs, hyperactive reflexes 
of extremities, spasticity of legs Breasts were normal 
Blood pressure was loS mm Hg systolic and 76, diastolic 
There was slight edema of the legs 

The laboratory studies revealed that the blood picture 
was the same as before, basal metabolic rate, —32 per 
cent, hippunc acid, 1 2 gm , Hinton test on serum and 
spinal fluid, positive, protein of cerebrospinal fluid m 
creased but no increase in cells The water test (7) for 
adrenal insufficiency was positive, but the Wilder test 
(5) was negative The insulin tolerance test (3 5 u intra 
vcnously) showed a hypoglycemic unresponsiveness (see 
fig 2) At the end of i hour there was marked sweating, 
drowsiness, fatigue and mental confusion The test for 
follicle stimulating hormone was negative, 17 ketosteroids, 
02 mg per 24 hours, serum sodium 127 m eq per liter, 
cholesterol, 167 mg per cent Roentgenograms of the 
skull showed that sella turcica was small, but other' 
wise normal There was decalcification and kyphosis of 
the dorsal spine 

On January 9, treatment was begun with thyroid, o 5 
gram daily The dosage was progressively increased until 
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Fig. 9. Response to treatment in case 5. 


a. 5 grains per day were given. With this treatment there 
was a rise in the basal metabohc rate to normal, but there 
was a distinct fall in weight and blood pressure and no 
improvement in the patient. She was finally regulated with 
subcutaneous implantations of 2 pellets of desoxycorti' 
.costerone acetate, 2 pellets of testosterone and 1.5 grains 
*of thyroid by mouth per day (fig. 9). At the time of dis- 
charge (May la) the blood pressure, serum sodium and 
basal metabolic rate were normal. The patient had experi^ 
enced a marked increase in strength. She felt well in every 
v.siy and had no complaints. The slight anemia persisted. 
No c.xcess of hair growth occurred. 


DISCUSSION OF CASES 

Clinical Characteristics 

History. Of the 5 patients treated, there were 4 fe- 
males and i male, with ages ranging from 37 to ^ 
years (table i). At the time that we were consulted, 
these patients had had their disease for intert'als 01 
5 to 20 years. None of the patients had had any sexua 
activity for several years. The females had ha 
amenorrhea for a long time but none had experienced 
menopausal reactions. All had clear-cut symptoms 0 


Table 1. Signific.^nt cunical d.ata on patients with Simmonds' disease 
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myxedema Four had been diagnosed as having 
myxedema and had received thyroid treatment irregu- 
larly for several years In association with this treat' 
ment, each had experienced attacks of anorexia, 
nausea, vomiting ,and weakness Abdominal cramps 
and diarrhea were sometimes present and one patient 
became totally disoriented In none of the cases was 
either the patient or the physician satisfied with the 
thyroid treatment There was a response in the basal 
metabolic rate, but the patient would not fee! very 
well and therefore took the thyroid very irregularly. 
Three patients experienced symptoms of marked ad- 
renal insufficiency even without thyroid treatment. 
Three had had spontaneous hypoglycemic reactions 
All were bothered with weakness and lack of energy 
Two patients had gained weight m the course of the 
disease, 2 had remained of the same weight and i had 
lost a small amount. All tended to be depressed and 
irritable and none had done more than a trivial 
amount of work for a long time. Three had been 
found to have anemia several years previously, and 
had taken iron and liver without benefit 
Pliysiciil examination Contrary to the usually em- 
phasized chief characteristic of this disease, cachexia, 
none of our patients was cachectic Furthermore, m 
only I of the 8 other cases of Simmonds’ disease whom 
we have studied, was this manifestation present The 
general nutritional state appeared relatively good 
(fig 1.5) In 3 patients the changes of myxedema were 
classic (fig 4, A), whereas in the others they were 
present although not so marked In all, the skin was 
cool and puffy In 3 it was rough, but in the other 2 
It was smoother than in normal individuals The hair 
on the head was slightly thin and fine There was 
little, if any, axillary or pubic hiir, and essentially no 


Table 2 Significatit laboratory stuoies ik 

PATJSST^ with SiMMOVDS* DISEASE 


1 

Case ! 
No i 
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hair on the trunk There was no atrophy of the 
breasts The internal and external genitalia were 
atrophic The blood pressure ranged from 76 to 105 
Hg systolic, and from 65 to 75. diastolic 
Laboratory studies The basal metabolic rate was 
-30 per cent, or below, m each case (table 2) The 
plasma organic jodme, determined in 2 cases, was 
round to be in the range characteristic for myxedema 
No thyrotropic hormone was found in the urine of 
2 subjects The serum sodium ranged from 12.7 to 


136 m cq per liter (normal 14010142) The excretion 
of 17'kctosteroids jn the urine was quite low (02 
to 2 y mg per 24 hours) No folhcIc'Stimufating hop 
monc was found in the urine, tested for 10 n u. m 4 
cases, for 20 it u mi case The insulin tolerance test, 
performed with 4 patients, using from 2 to 3 u of 
insulin intravenously, showed an insulin sensitivity 


Tasi.e 3 Tsbatmevt wms discharged 
FROM HOSrlTAl. 
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and in 2 there was an impaired hypoglycemic rc' 
sponsc. 'Roentgenograms of the skull revealed m 2 
subjects changes m the sella turcica, interpreted as 
being due to a pituitary tumor. 

Treatment 

Regulation of medication As may be seen on the 
individual charts of the cases of the patients (fig 3, 
6, 7, 8 and 9), the adequate regulation of the doses of 
the various hormones is attained only after careful 
and prolonged observation of the patients Most of 
the difficulty encountered is in the estimation of the 
number of pellets of dcsoxycorticosteronc acetate 
which are necessary, because it sometimes takes sev' 
eral weeks to note their full effect Desoxycorti' 
costcronc acetate in oil was used m conjunction with 
the thyroid and testosterone The amount of desoxy^ 
corticosterone acetate necessary to maintain a normal 
Weight, blood pressure and blood serum was regarded 
as the adequate quantity We attempted to give 
enough dcsoxycorticosteronc so that only a small 
amount of extra salt was necessary Thereby, the pa- 
tient would be prepared for respiratory infections or 
any other added burdens by merely increasing his 
ingestion of salt The effects of respiratory infections 
may be noted in cases i and 3 At the time of dis- 
charge the number of pellets of desoxycorticosterone 
acetate used varied from i to 6, 525 mg each (table 
3) One patient was discharged with instructions for 
taking 3 grams of salt daily, another was taking 8 
grams daily, while none was prescribed for the other 
three 

The amount of thyroid necessary was a much more 
simple problem The initial dose of thyroid was o 5 
grain and this was increased until, by clinical ob 
servation and according to the basal metabolic rate, 
there was no evidence of thyroid insufficiency The 
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ultimate dosage varied from 0.5 to a grains. The more 
the thyroid was increased, the more the desoxycor- 
ticosterone acetate had to be increased. 

With the females the aim as regards the use of 
testosterone was to use enough to secure a marked in- 
crease in strength, energy and general well-being 
without obtaining masculinieation. This usually re- 
quired 1 or 2 pellets (150 mg. each). The dosage for 
the male was governed not only by these general re- 
actions but also by the amount of sexual stimulation. 
Three pellets were required in his case. 

Each of the patients was given small amounts of 
food between meals and at bed-time in order to dis- 
tribute the supply of carbohydrates evenly over the 
24 hours, thereby preventing hypoglycemic reactions. 

Results of treatment. In all 5 cases the blood pres- 
sure, basal metabolic rate and serum sodium have re- 
turned to normal and have remained there. The 
myxedematous manifestations have disappeared. In 
each subject there has occurred a marked increase in 
strength, energy and ambition. The mental state has 
changed from a dull, irritable and depressed level to 
an alert and cheerful one. All have developed a 
marked increase in the desire and the capacity for 
work. None of the symptoms of adrenal insuf&ciency 
has reappeared. The 17-ketosteroid excretion in- 
creased in each case, varying from 2 to 6 mg. per 24 
hours. The weight curves varied somewhat, but had 
a tendency to increase with the institution of treat- 
ment. There were counterbalancing actions of the 
drugs, however, the thyroid promoting loss of weight 
in part by its diuretic action, whereas the testosterone 
and desoxycorticosterone acetate promoted gain in 
weight due to the retention of water and sodium and 
to the increase in muscle mass. 

Of the 3 patients with normocytic and normo- 
chromic anemia, none of whom had responded to iron 
or hver, the anemia has disappeared in two. If this 
response is directly related to the hormone treatment, 
it possibly is due to the testosterone, since thyroid 
had been tried previously without benefit. 

The 6o-year-old woman described in case 4 did not 
tolerate very much desoxycorticosterone acetate, re- 
acting with slight hypertension and edema. There is 
very good evidence, however, that she had adrenal in- 
sufficiency. She had previously had attacks of angina 
pectoris with mild cardiac failure. Therefore, it is our 
impression that the adrenal insufficiency tended to 
prevent her from having cardiac failure, but when 
this was corrected the latter became apparent. 

In no case was there enough overgrowth of hair 
to cause concern. 


SUMMARY 

Five cases of Simmonds’ disease have been treated 
with desoxycorticosterone pellets, testosterone pel- 


lets and thyroid. The results have been gratifying in 
each case. In each there was a marked increase in 
strength, energy and feeling of well-being. The hlood 
pressure, basal metabolic rate and serum sodium re- 
turned to normal. No significant ill-effects resulted 
from the treatment. 

The dosage of the various substances must be de- 
termined individually in each case. 
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Experimental Modification of 
Water and Salt Output in Pa- 
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I argely through the wort of Ranson and his 
associates (i), inability of the kidney tubule 
^ to resorb water in normal quantity has been 
established as the primary functional disturbance m 
the patient suffering from the syndrome of diabetes 
insipidus Because of the large volume of urine thus 
secreted, such sub;ects seem pecubarly adapted to a 
study of the action of hormones and other agents 
which are apparently capable of affecting water and 
electrolyte balance in the body 

Three patients with diabetes insipidus, two of the 
persistent and one of the intermittent type, have 
served as the basis of the study In each of these three 
patients the presence of diabetes insipidus has been 
proven by the use of water-deprivation and salt- 
loading tests when the patients have been succes- 
sively on a dietary of average, low, and high salt 
content, respectively. 

methods and procedure 

Each of the three patients with proven diabetes 
insipidus was hospitalised for several weeks prior to 
a study of the influence of various factors upon the 
output, concentration and sodium and chloride con- 
tent of the urine During this preliminary period of 
study, which in no instance lasted less than lo days, 
the patient was placed upon a diet, the carbohydrate, 
protein, fat, sodium, potassium, and chloride content 
known This diet was continued 
throughout the experimental period, except when 
alterations were necessary in the content of sodium 
chloride for the performance of water and salt 
loading and deprivation tests 

Reccued for publication July 17 1942 
Reid at the tia enty sutth annual meeting of the Association for 
the Study of Internal Secretions at Atlantic City, N J , June 9, 


In figures i and i, the results of the tests arc given 
in the order in which they were performed, and the 
number of days each regime was utilized is recorded 
in p.Trcnthcses beneath the caption ‘period ’ Between 
each period of experimentation not less tlnn one week 
was .illowed to elipsc before beginning the next 
one 111 the case of the estrogen, a estradiol dipro- 
pionatc, a period of at least two weeks elapsed fol- 
lowing the hst injection After dcsoxycorticostcrone 



URINAR'"' ' ' 

with kr ' 
tion a ■ 

OP \ARIOOS PACTORS ON FLUID INTAKE AND URIVARV OOTPUT XN 
DIABETES INSIPIDUS, /laticntj w Daily diet throughout contained 
approximately C , 350 gm P , 100 gro . F , no gm . calories 3700 
a Estradiol dipropionate, lo mg (060,000 1 u ) daily 
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acetate, no other medication was used until lo days 
following the last dose. 

Patients were allowed the freedom of the wards 
throughout the experimental period, so that a reason^ 
ably normal activity level could be maintained. How- 
ever, fluid intake and output were carefully measured 
by a triple check, the patient, the ward attendant 
and the nurse each making separate measurements 
before discarding the specimen. Care was taken that 
diet from an extraneous source was not used. Inas- 
much as 2 of these patients, upon whom most of the 
studies were performed, were desirous of working 


not determined in the present series of observations. 
Respiratory and fecal water and the water of in- 
sensible respiration were not estimated, but were 
believed to be reasonably constant throughout the 
period of study, as none of the patients suffered from 
diarrhea nor had any evidence of unusual sweating 
from activity during the experiment. 

RESULTS 

Water 'restriction tests. At the end of periods of 
low-salt intake (1.5 to 3.9 gm. daily) and normal or 
high-salt feeding (12 to 30 gm. daily), respectively. 


Table i. Effects of voluntary restriction of fluid intake on urinary output 

AFTER LOW AND HIGH NORMAL SODIUM CHLORIDE FEEDING 


Patient 

Approximate Daily Intake 

1 of Sodium Chloride 

j 

Test 

Period 

(hr.) 

Fluid 1 
Intake, 

cc. 1 

1 

Urine 

Output, 

cc. 

! 

Comment 

No. days prior 
to test 

1 

1 Amount 
gm. 

J.W. 

8 


1 

24 

1500 

1 

7000 ^ 

Headache toward end of period 

J-W. 

n 

H 

9 

1 

1500 

1 

1 

8550 

Severe headache, faintness; temp. 101° F. 
Immediately after test ended drank 2500 
cc. water 

C.A. 

3 1 


6 

750 

1 

1700 1 

Drank 700 cc. water at end of test period 

C.A. 

j 

1 

la.o 

i 

1 

6 

j 740 j 

i 1 

2400 

Thirst intense; bolted out of bed to drink 
1680 cc. water 

H.O. 

12 1 

3-9 

1 

24 

1 

1 2520 

! 

3550 

Increased temp., sweating, nausea, vomit- 
i ing, abdominal pain 


and yet were unable to keep a job because of the 
polydipsia and polyuria, there was little or no tend- 
ency to cheating. 

The determination of sodium in the blood and 
urine was made by the method of Darnell and Walker 
(2); that of potassium in the same fluids, by the pro- 
cedure of Drekter (3), in which silver cobaltic nitrate 
instead of cobaltic nitrate is used as a precipitating 
agent, and colorimetric estimation is substituted for 
permanganate titration. Urinary chlorides were es- 
timated by the method of Wilson and Ball (4) with 
special care for the preservation and periodic re- 
standardization of reagents. 

Salt-loading tests were performed as follows. After 
the patient had been on the standard diet for at least 
3 days, he was given in lieu of breakfast, on the morn- 
ing of the test, 0.25 gm. of sodium chloride per kg, 
of body weight as a 10 per cent aqueous solution. 
Blood and urinary determinations of sodium and 
chloride were performed just before beginning the 
test and at hourly intervals up to 5 hours following 
the ingestion of salt. 

Fluid intake and urinary output were carefully 
measured. As a result of previous investigation, die- 
tary water was found to vary little, and thus was 
the patient was placed on a regime of water restric- 


tion. Results are recorded in table 1. In all patients 
following a low-salt regime, the test period of 24 
hours could be completed, but not without distress- 
ing symptoms. 

Six hours after restricting the intake of water in 
patient C. A., who for several days previously had 
utilized a diet high in salt, symptoms of shock oc- 
curred which were sufhciently severe to necessitate 
stopping the test. At the patient’s request, a similar 
6'hour period of water deprivation was used after 
a low-salt intake, at the end of which time the pa- 
tient was very uncomfortable and was apprehensive 
lest he feel as distressed as on the preceding occasion. 
Patients C.A. and J.W. showed a severe water de - 
cit with urinary output far in excess of fluid inta e 
(table i). The primacy of the polyuria coupled wit 
the behavior following the administration of a sing e 
large dose of salt definitely places these cases in t e 
category of the syndrome of diabetes insipidus com 

monly seen. j a -ri 

The third case, H.O., responded to reduce ui 
intake by a markedly reduced urinary volume no 
greatly beyond that of the fluid intake. A tise ^n 
temperature, profuse sweating, nausea, 
severe abdoininal pain were induced as the m 
striction was continued. The test was repeate s 
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Table 2 Effects of admimisterinc 0 25 gm op NaCI in a lo per cent aqueous solution per kilogram op body weight 


Hourly Determinations of 


Unnary 


Subject 

Blood serum chloride as NiCl, 
mg per 100 cc 

Chloride as NiCl, 
mg per mm 

Output, cc per min 



0 

I 

2 

3 

4 

y 

0 

1 

2 

J 

4 


° 

• 


3 

4 


Normal 

570 


620 

657 


580 

6 0 

7 a 

>0 3 

iS 2 

9 0 

9 0 

1 0 

I 2 

1 7 

a 4 

1 8 

X 0 

C A 


620 


635 


600 

2 I 

1 8 

a 4 

2 0 

a 5 

a 4 

11 2 

8 0 

10 0 

12 2 

ly 1 


JVV 


600 

610 

600 

560 


2 0 

2 0 

3 » 

3 0 

a 9 

2 7 

12 0 

13 0 

16 1 

19 2 

20 0 


HO 

5S0 

610 

650 

605 


5 40 

2 0 

4 0 

4 * 

4 8 

4 a 


18 t 

22 0 

17 3 

16 4 

22 7 



enil times, each time with similar results, the tern' 
perature sometimes rising to ioa° F. After ‘salt load' 
mg,' the polyuria was more marked, but still not prO' 
found \Ve have classified this patient as a ‘primary 
thirst' type of diabetes insipidus 

Salt loading tests Results of these tests for C A. 
have been described in detail in a previous report (5) 
Results of the tests in all of the patients arc com' 
pared with the normal response in table 2 As con' 
trasted with the normal response, the significant 
findings in all patients were a), a normal range for 
serum chlorides, b), and inability to concentrate salt 
in the urine, and c), a further increment m the ah 
ready increased output of unne per minute 

The results of the influence of low and high salt 
mtake, estrogens, desoxycorticosterone acetate, and 
amidopynne upon fluid balance in H 0 and J.W 
are summarized in figures 1 and 2, and tables 3 and 4 
Data for C A arc contained in a previous report (5) 
and agree in all particulars with the findings in pa' 
tient J W 

Low salt feeding If the diet was changed from one 
containing ii 3 gm of sodium chloride (average 
dietary mtake) to one containing approximately 3 9 
gm of sodium chloride, there was an overall reduction 
in unnary volume of approximately 30 per cent The 
time necessary for maximum effect varied from indi' 
vidual to individual but was usually apparent m 
from 3 to 7 days (fig 3) 

High'sah feeding In patient H 0 , 30 gm of salt 
was used daily with an increase of approximately 
25 per cent m the unnary output, a moderate rise in 
the speafic gravity, and a two-fold increment in the 
concentration of chloride / W responded to half 
of this amount of sodium chloride with almost a 30 
per cent rise in unnary volume, a very slight, perhaps 
insignificant, rise m specific gravity, and a 25 per cent 
elevation in the concentration of chloride 

a Estradiol dipropionate In patient J W , foUow' 
ing the daily use of 10 mg of a estradiol dipropionate,' 
there was a definite reduction in unnary output, 
slightly greater than that seen from a regime of low' 


salt feeding This, however, was not in evidence 
until the 4th day of treatment and did not reach its 
maximum until the 9th day (fig. 4) Concomitantly 
there vi^s a slight rise in specific gravity, no apprcci' 
able effect upon unnary chloride concentration, and 
a marked positive balance in chloride metabolism 
with increase in weight 



Fig 5 Influence op low salt intake on urinary output 
IN DIABETES INSIPIDUS Thc diet Contained i 5 gm of Na (*^39 
gm of NaCl) Fig 4 Influence of estrogens on fluid intake 
AND urinary output IN DIABETES INSIPIDUS Diet Contained 4 1 
gm of Na {as NaCl*»ii 3 gm ) t* Estradiol dipropionate, 10 mg 
daily dosage 


In patient H O , during a 5'day period, thc estro' 
gen in daily doses of 10 mg had no appreciable 
effect upon either thc volume of urine or the concen' 
tration of the unnary chlorides There was, however, 
significant retention of sodium chloride. 

The influence of estrogens upon patient C A was 
not studied. 

As a result of clearance tests- it was shown that 
thc estrogen did not affect glomerular filtration ap' 
preciably, but that it did materially increase tubular 


*Wcare indebted to Dr H Elias for inubn clearance 

tlconncctinn with thi€! -ir.^ /V.,-, ^.1 (T 
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Table 3. Urinary volume, concentration and chlorides in diabetes insipidus under varied conditions, patient H.O. 


Regime 

Highest 

Specific 

Gravity 

Averaged 24'hour 

Urinary 
Concentration 
of Cl, 

% as NaCl 

Pody 

Weight, 

lb. 

Urinary 

output, 

1. 

Total Cl (as NaCl) 

Intake, gm. 

' Output, gm. 

Control 

I .005 

18.6 


II .2 

1 0.060 1 

160 

Low salt 

1.006 

12.9 

3-9 

3-8 

) 0.029 ) 

161 

High salt 

1.006 


30.1 

29.8 

1 0.127 1 

164 

High salt and amidopyrine' 

(a) 1.008 



30.1 


36.6 

O.IOI 



(b) 1.008 



30.1 


31-9 

0. 166 


High salt and pitressin^ (c) 

I. 017 

Hai 

30.1 

30-4 

0.496 

162 

Average salt and pitressin'' 

1.015 

1.6 

11-3 


0.706 

167 

D.C.A.^ 


t 8.2 

».j 

rr.4 

0 . 062 

167 

After D.C.A.'* 

1.006 

17.1 

■madi 


0.089 

164 

Estrogen^ 

1 .006 

18.4 





0.052 

166 


Each figure represents an average of from a to 5 determinations, none of which was made until the treatment indicated had been 
employed for at least 3 days. Control periods between each 1 test periods of not less than 5 days each were utilized. 


’ 2 gm. daily; (a) ist and 2nd days; (b), 12th and 14th days. 

^ Pitressin tannate in oil, 1 cc. daily, (c), i determination, 4th day. 

^ 10 mg. daily. 

* First day after desoxycorticosterone acetate discontinued. 

® of'Estradiol dipropionate, 10 mg. daily. 

resorption of salt and, in one instance, of water as physiologic is evidenced by the fact that, after having 
well. received the estrogen for 7 or 8 days, patient /.W., 

That the dosages used in these studies are not a strong, virile type of mulatto, complained of 


Table 4. Urinary volume, concentration and chlorides in diabetes insipidus under varied conditions, patient J. W. 


Regime 

Highest 

Specific 

Gravity 

Averaged 24'hour 

Urinary 
Concentration 
of Cl, 

% as NaCl 

Body 

Weight, 

lb. 

Urinary 

output, 

1. 

Total Cl, 

as NaCl 

Intake, gm. 

Output, gm. 

Control 

1.002 

16.4 

mm 

II. 0 

I 0.064! 

163.0 


1.003 

11.7 


4-1 

1 0.034 1 

163.5 ■ 


1. 004 

21.3 

15-0 

. 

14.2 

1 0.080 

162.5 

Estrogen' 

1.004 

10.0 


[iZ 

0 . 070 

168.5 

High salt and pitressin^ 

I .012 

5-3 

30.0 

28.7 

0.440 

162.5 

Average salt and pitressin* 

1.013 

■Oi 

13.8 

14.0 

0.410 

164.0 

High salt and amidopyrine' 

I .009 

18.2 

30.0 

JO. 3 

0.166 

163.0 

D.C.A.' 

1.003 

14.4 


1 

0.063 

167.0 

After D.C.A .5 

1.004 

14.0 

"•3 

17.8 

0. 127 

164.0 


cacn ngurc icpitstm-o o.. . , , — ■’ , ........ ...... ..... 

nployed for at least 3 days. Control periods between each two test periods of not less than 5 days each were utilizeo. 
^ > cr-Estradiol dipropionate, 10 mg. daily. 

* Pitressin tannate in oil, i cc. daily, 
s a gm. daily. 

^ zomg. dsHy. 

‘ Second day after desoxixorticostcrone acetate discontinued. 
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diabetes insipidus and 

diminution in power of erection and in sex desire, 
associated with which there appeared a sensitiveness 
of the breasts with slight intensification of the pig' 
mentation and feminization of the secondary mam 
mary areolae 

Desox>corttcoster(me acetate As a result of the 
daily administration of 10 mg of desoxycorticostcronc 
acetate^ to patients J W and H 0 for periods of 4 
and 5 days, respectively, there was no alteration of 
the fluid exchange However, some retention of so 
dium chloride occurred, which was rather promptly 
released m the period following treatment This was 
more striking m the case of J \V than in that of 
H O and was thought to be related to the difference 
in the type of diabetes insipidus present in each 
instance Chloride and inulm clearance tests showed 
that, m the dosages used, desoxycorticosteronc acc' 
tate caused a marked increase in the tubular rcsorp 
tion of sodium and chloride, which was compensated 
for as soon as the effect of the drug began to decline 

CASE REPORTS 

Case r, C A a 30 year-old white male, developed 
polyuna (up to 28,000 cc daily) and polydipsia at the age 
of 18 shortly after recovering from a post pneumonic cn 
cephalitis At the age of 26 he was given intensive anti 
syphilitic treatment During the period of the present oh 
servations he was suffenng from advanced pulmonary 
tuberculosis, which CNentually resulted fata\l> 

The anatomical diagnoses made following postmortem 
examination were bilateral caseous ulcerative tubercu 
losis of the lungs, to which death was attributed, amy- 
loidosis of the liver, spleen, and kidneys, tuberculous ul 
(^ration of the small and Urge intestines, degeneration of 
the supraoptic nucleus and of the posterior lobe of the 
pituitary gland, m association with diabetes insipidus 
Case 3, H O , a white male now 20 years old, has been 
under observation since the age of 16, at which time he 
was admitted to the hospital complaining of pain in the 
lower right quadrant of the abdomen so severe in nature 
that appendectomy wis performed for a rehtively nc^rwial 
appendix During the post operative course, the fluid in 
take and output averaged approximately 34 liters daily 
He stated that polyuria and polydipsia had been present 
since the age of 2 years There was an average nocturia of 
6 and a diuria of times because of which it had been 
impossible for him to retain a position of any sort If he 
attempted to decrease his intake of water, severe abdomi 
nal pain invariably ensued which bad led to hospitalization 

nn »T-,1 « - tt ^ 

He had 

llu^ets measles mumps, chicken pox, and whooping 
cough m childhood Tonsillectomy and adenoidectomy 
were performed at the age of 4 For most of his life he has 
suffered from generalized headaches recurring penodica)ly 
every 3 to 4 days and unrelated in any way to food or 
water intake or to time of day At times his vision has 


* Findings jn this case have been reported in detail elsewhere 
tsee reference 5) 


ELECTROLYTE BALANCE 5 5 5 

been blurred, and he has found that he 'cannot sec things 
to the Bide ’ He has had no attacks of complete blindness, 
convulsions, unconsciousness, or motor or sensory loss 
He has never experienced any olfactory, auditory, gusta 
tory or visual hallucinations 

On physical examination, one observed an undersized 
individual of unusual appearance The frontal bosses u ere 
prominent, the eyelids were puffy and slanted in a Mon 
gohaniikc fashion, and the eyeballs were prominent 
There was a divergent squint, despite which the inter- 
pupi)lir> distance was disproportionately small There 
was a short, saddle type nose, the lower jaw protruded 
slightly, the lips were thick, and labial speech was dis 
tutbed His weight was 147 lb , height, span, and lower 
measurement, 60, 61, and 30 5 inches, respectively The 
distribution of fat pads suggested that of a Frohlich's syn 
drome, although all other features, such as sex organs, hair 
distnbution, and other secondary sex characteristics were 
normal The neck was short, thick, and full The heart and 
lungs were negative, the blood pressure w'as 116 and 70 
mm Hg systolic and diistohc, respectively Rectal cximi 
nation revealed a prostate of normal sire All reflexes were 
bilaterally symmetneal and equal, no pathologic reflexes 
could be ebened 

Since many of the laboratory tests performed in con- 
nection with this case have been repeated frequently 
without matcnal iltcmtion through the years, the results 
of a few representative analyses follow The blood Was- 
sermann reaction was negative Routine unnalysis was 
negstne save for the low specific gravity and the large 
volume Blood plasma proteins m percentage were al 
bumm, 4 i, globu/m, 2 i, and fibrinogen, o 32, total, 6 ja 
Other blood chemical constituents m mg per cent were 
area nitrogen, 9 0, creatinine, 08, sugar, 75, chlondcs (as 
NaCl) 553, nsing slightly m response to silt loading tests, 
but returning to normal within 6 hours, total lipids, 868, 
free fatty acids, 52, neutral fats, 310, total cholesterol, 
202, free cholesterol, 56, esters, as cholesterol oleate, 247, 
hpid phosphorus, 8 6, and phosphobpids, 203 The blood 
count was normal The red cells sedimented 2 mm m 15 
minutes, and 30 mm in one hour Blood sugars at hourly 
intervals following the oral ingestion of 100 gm of glucose 
were, m mg per cent, 67, 94, 92, 75 and 70 respectively 
The spinal fluid was clear, it was under no increase m 
pressure, showed a total protein of 24 mg per cent with 
no increase m globulin, dilorides, as NaCl, 692 mg per 
cent, and colloidal gold curves were unmodified The 
basal metabolic rate was —12 The electrocardiographic 
fiucing was normal throughout The Wassermann re 
action was negative 

A gaistro intestinal roentgcnograpbic senes revealed no 
pathology Roentgenograms of the skull showed a sella 
Curcica of relatively small proportions as compared with 
the Bite of the cranial cavity , the postenor clinoid processes 
were unusually thick and erect The sphenoidal sinus was 
poorly developed 

On vcntnculography and encephalography, no ab 
normality of the ventricular system could be made out, 
although the ncuro surgeon made a note to the effect that 
the pia arachnoid was somewhat thickened and, in the 
absence of pressure signs, mterpreted this as the result of 
an old meningoencephalitis 
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Periods of tubular vision have alternated with normal 
vision. Revised Stanford'Binet intelligence tests revealed 
a mental age of approximately 13 years. 

Comment. The patient states that there have been 
spontaneous remissions, lasting as long as several 
weeks, in the polyuria and polydipsia with a urinary 
output not exceeding 3,000 cc. daily on some occa- 
sions. However, such changes have not been present 
during hospitalization except following encephalogram 
phy, after which the output decreased for a few days 
to about 3,500 cc. 

Final diagnosis. Diabetes insipidus and mental 
and physical retardation secondary to an old menm 
ingoencephalitis. 

Case 3, J.IV., a sg^yeanold male mulatto, has suffered 
from polydipsia, polyuria, and pollakiuria for as long as he 
can remember. He stated that he had been accustomed to 
pass about 5 gallons or urine every 24 hours, and that com 
tinuous water drinking and urgency to urinate had forced 
him to give up or caused him to be discharged from a 
number of positions he could otherwise have held without 
difficulty. He recalled having had severe febrile attacks 
each fall for 3 successive seasons during childhood. His 
birth was normal; and teething, walking, and talking were 
all accomplished at the usual ages. There were no other 
significant facts in his own past history or in his femily 
history. 

Physical examination revealed a well-developed, well- 
nourished, muscular individual, 71 inches tall and weigh- 
ing 162 lb. His physical examination was essentially nega- 
tive. The blood pressure was 132 and 82 mm. Hg systolic 
and diastolic, respectively. The eyegrounds were normal; 
all reflexes were normal and no pathological ones were 
present. Laboratory studies made at or near the time of 
admission led, with the exception of the urine, to normal 
findings. The electrocardiogram was normal. Roentgcn- 
ray examinations of the chest, skull, and pelvis revealed 
no pathologic changes. Repeated routine urine analyses 
showed nothing abnormal save a specific gravity routinely 
below 1.003. The blood Wassermann reaction was nega- 
tive. The blood count showed a hemoglobin of 81 per cent, 
a red cell count of 4.8 million per cu. mm., a white cell 
count of 8.4 thousand per cu. mm., and a differential 
count (in per cent) of polymorphonuclear neutrophiles, 
72; lymphocytes, 24; and eosinophiles 4. The basal meta- 
bolic rate was —6. Blood proteins in per cent were; albu- 
min, 4.34; globulin, 2.91 ; total, 7.47. Other blood chemical 
constituents, in mg. per cent, were: urea nitrogen, to; 
creatinine, 0.9; sugar, 90; chlorides (as NaCl), 575; 
sodium, 332.9; potassium, 18.6; total cholesterol, 176; and 
cholesterol esters, 118. 

His course in the hospital was uneventful except for 
variations in water and salt balance and can best be fol- 
lowed by study of figures 2 and 4, and tables i, 2 and 4. 

Final diagnosis. Diabetes insipidus of undeter- 
mined etiology, possibly familial in type. 


DISCUSSION 

Types of diabetes insipidus. Perhaps by definition 
we should confine the use of the term diabetes in- 
sipidus to that type of polyuria and polydipsia asso- 
ciated with a depressed or destroyed function of the 
supraoptico-hypophyseal tract and the posterior 
pituitary, as a result of which posterior pituitary 
secretion is lessened or stopped, and the kidney loses 
much of its regulatory power over the resorption of 
water from the tubules. With such a definition, the 
primacy of the polyuria among the symptoms of the 
disease cannot be denied, and has been amply proven 
by Ranson and his associates (i), who have critically 
reviewed the literature. 

The type of polyuria seen in one of the patients 
(H.O.) described above would have no place in such 
a definition of the disease. Yet, except for water- 
deprivation tests, polyuria in this case reacted simi- 
larly to that of the patients with the classical syn- 


drome. The prompt response to posterior pituitary 
substance would appear to preclude the condition 
being of the hysterical type of polydipsia and poly- 
uria. That such responses were not psychic was 
demonstrated by the fact that no other treatment 
gave him as much relief or caused such good concen 
tration of the urine as did the posterior pituitary 
substance. Moreover, saline injections were given 
in the place of the pitressin, with the same technique 
and psychological management. Despite this fact, 
urinary volume rose, and the specific gravity and 
urinary concentration of chlorides decreased. 

As can be seen from his history, this patient had 
periods of relative freedom from the condition, rather 
than the permanent polyuria of the more classical 
type. Similar cases have been previously described in 
human beings (6) and in dogs (7). Experimentally, the 
existence of a thirst-primacy type of diabetes insipi- 
dus has always been open to question (i). While 
Curtis’ (8) view that all diabetes insipidus can be 
looked upon as a ‘hypothalamic thirst phenomenon 


is untenable, it does, however, appear that not 
but a number of factors influence the character 


one 

and 


chnical behavior of the syndrome known as diabet^ 
insipidus. We should not, therefore, overlook dis- 
turbances in water balance which may fail to conform 
to a single rigid pattern (9). This is particular y 
worthy of emphasis at a time when thyroid substance 
(i, 10), pancreatic (ii), adrenal, and renal extracts, 
vitamins (12), and other materials of equally diwr^ 
origin have been shown to exert an effect upon flui 


exchange within the body. . , 

Influence of sodium chloride. Urinary output cou 
be lowered or raised at will in all 3 of our patients y 
a reduction or increase, respectively, in the amount 
of salt ingested. This variation was directly propor 
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tional to the amount of salt in the diet, but was not 
of straight line magnitude In response to these 
changes, sodium and chloride balance was maintained 
not only by an increase or decrease in the quantity 
of the urine, but also by a vanation in the amount 
of tubular re absorption It would appear that silt 
Itself 15 capable of increasing the ability of the renal 
tubules to resorb water It must be remembered that 
no case of human diabetes insipidus has ever been 
recorded in which this function was entirely lost 
(i, 13, 14) For this reason, it may be possible that 
salt exerts its effect not upon the kidney tubule dt' 
rectly but upon the remaining function of the supra' 
optico hypophyseal system through which the antn 
diuretic hormone is produced Both Peters (15) and 
Fisher and his assoaates (r) emphasise the primary 
effect of this hormone on the re absorption of water 
from the kidney tubule and stress the fact that this 
action is out of all proportion to its influence upon the 
excretion of solutes On the other hand, m our pa- 
tient C A , no trace of intact fibers within the supra* 
optico hypophyseal tract could be found, and atrophy 
of the cells of the posterior pituitary was striking 
Nevertheless, the power to produce some concentra* 
tionof the urine was not entirely lost. These obscr^'a* 
tions suggest a certain degree of autonomous action 
on the part of the kidney itself 
From the present studies, we arc justified only in 
emphasizing the stimulating effect of salt upon the 
tubular resorptive power of the kidney, for the higher 
the concentration of salt, the better the tubule suc- 
ceeded in Its effortrto resorb water 

Influence of estrogen In connection with our ob 
servations, it would appear that the human being 
with diabetes insipidus responds to large dosages of 
an estrogen m much the same manner as docs a normal 
person Thorn (16, 17) has noted a retention of body 
fluid and electrolyte in the normal individual under 
the influence of follicular hormone Some workers do 
not agree with this conclusion, but the differences of 
opinion on this subject may be related to the fact, 
emphasized by Thom himself, that the action is 
temporary and cannot be maintained even by the 
continued administration of the hormone During the 
period of observation in the present studies (up to 
II days), the patients remained in a phase of positive 
sodium and chloride balance Because of the prolonged 
action of the a estradiol dipropionate the reversion to 
normal was gradual, and could not be closely fol- 
lowed by the methods at hand In view of the un- 
pleasant reaction in one patient and the failure to re- 
duce urinary volume appreciably even with large 
doses, the hormone possesses little if any therapeutic 
value in a disease hke diabetes insipidus However, its 


positive influence upon water and salt balance has 
been well demonstrated in our cases 

Such a statement justifies more than passing com- 
ment, as the r6lc of the estrogens in disturbing the 
water and salt distribution in menstruating women 
has been as frequently denied as confirmed This is 
the first study of the effects of the estrogens m a dis- 
ease in which variations in electrolyte and fluid 
equilibrium arc unusually easy to follow It would 
appear that many authorities have unnecessarily 
minimized the ability of follicular hormone to create 
a positive balance in the body for both water and salt. 

Influence of desoxycorticosterone acetate. In view 
of the now well known ability of desoxycorticoster- 
one acetate to produce a syndrome not unlike that of 
diabetes insipidus (7. 18-23) it was rather surprising 
to find in the literature no report of the study of the 
hypothalamic region in such animals Almost equally 
strange was the absence of any investigation of the 
influence of desoxycorticosterone acetate upon the 
already-established diabetes insipidus of lower ani- 
mals and man 

The frequently observed diuresis associated with 
the administration of large doses of desoxycorti- 
costcronc acetate and a high salt intake in laboratory 
animals has been studied critically by Mulinos and 
his associates (18) in an effort to establish a relation- 
ship between it and diabetes insipidus In the experi- 
ence of these workers, salt-loading and restriction, 
and water-loading and deprivation tests hive resulted 
m changes that are comparable in every respect to the 
alterations in water and salt metabolism which are 
seen in animals with diabetes insipidus Their work 
suggests that the syndrome of diabetes insipidus may 
arise either from a specific destructive lesion of the 
hypothalamic and posterior hypophyseal regions, or 
from an overactivity of certain functions of the ad- 
renal cortex In further proof of the correctness of 
this view stands the evidence that adrenalectomy 
has improved the diuresis of animals with diabetes in- 
sipidus (24-27) 

On the basis of these facts, one would have ex- 
pected the use of desoxycorticosterone acetate in our 
patients to be accompanied by a further increase in 
urinary volume in an effort to eliminate the retained 
sodium This was not the case, despite the fact that 
the retention of sodium as a result of administration 
of desoxycorticosterone acetate was easily demon- 
strated, and Its rapid elimination observed as soon as 
the drug action was spent Our periods of observation 
may have been too short for development of the dia- 
betes insipidus like effects, for it seems to be well es- 
tablished that, during the earhest days of administra- 
tion to dogs, a retention of chloride without appreci- 
able diuresis may occur (18) Moreover, the dose of 
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desoxycorticosterone acetate may have been texj 
small to eheit the polyuric and sahne diuretic actions, 
but it seemed to be the largest dose compatible with 
safety in the human being on the basis of previous 
studies in patients with Addison’s disease (28). 

It may be argued that the increased excretion of 
chloride and sodium obtained after discontinuing 
desoxycorticosterone acetate in our patients was due 
to the saline diuresis it may produce. On the con^ 
trary, this increase in urinary chloride was associated 
with no change or, indeed, with a slight decrease 
rather than an increase, in urinary volume. 

The diuresis of diabetes insipidus and that of 
desoxycorticosterone acetate intoxication seem to 
differ in yet another way. With the diuresis of des' 
oxycorticosterone acetate, the blood serum sodium 
usually rises, whereas in diabetes insipidus it is ap- 
patently never elevated. The significance of this dif- 
ference is not apparent and may be a matter of degree 
only, or, on the other hand, a function of time. Most 
of the observations on serum sodium levels in diabetes 
insipidus have been made after the disease had been 
present for considerable periods of time, i.e., after 
the body had had an opportunity to adjust sodium 
and chloride balance by the excretion of large quanti' 
ties of urine of a low specific gravity; whereas in the 
majority of the studies of desoxycorticosterone ace- 
tate intoxication, the interval of observation has been 
short and the long-continued influence of the drug on 
electrolyte balance has received little or no attention. 
It is our experience that the high levels of blood so- 
dium seen in cases of Addison’s disease under treat- 
ment with high dosage of desoxycorticosterone ace- 
tate give way sooner or later to more normal or en- 
tirely normal values, even if the intake of sodium is 
varied. This would suggest that, if suflficient time is 
allowed, the chloride balance in desoxycorticosterone 
acetate poisoning may behave in a manner not unlike 
that seen in the animal with diabetes insipidus. 

SUMMARY 

1. The clinical findings in three cases of diabetes 
insipidus are summarized. 

2. Changes in the volume, concentration, and 
sodium and chloride content of the urine under a 
variety of influences, including low and high salt 
ntake, posterior pituitary substance, amidopryine, 
bllicular hormone, and desoxycorticosterone acetate, 
lave been detailed. 

3. Low salt intake decreases the urinary volume 
ind lowers the chloride concentration. High salt in- 
ake increases the volume as well as the concentration. 

4. In two patients, water deprivation was at- 
tended by a relative failure to check urinary output, 
whereas in the third patient, it was reduced nearly 
to the level of water intake. 


5. Estrogen caused a retention of sodium and 
chloride in all patients and an appreciable reduction 
in the volume of urine, but made no change in its 
specific gravity. 

6. Desoxycorticosterone acetate produced a posi- 
tive sodium and chloride balance but did not mate- 
rially influence the volume of the urine in any of the 
three patients. The retention of salt was accompanied 
by a rapid gain in weight and was followed temporar- 
ily by a marked negative balance of sodium and 
chloride. 

7. Amidopyrine in the dosages used raised the 
specific gravity and the chloride concentration of the 
urine, but had little or no influence upon the total 
chloride excretion. 

8. Posterior pituitary substance exerted its char- 
acteristic anti-diuretic effects in each patient. This 
was true irrespective of whether each was receiving 
a high, average, or low salt intake, although the 
urinary volume was least whenever a low sodium 
chloride intake was employed. 

CONCLUSIONS 

The primary disturbance following a deficiency in 
the secretion of the posterior lobe of the pituitary 
gland occurs in the kidney tubules and appears to be 
either a), a failure in the preferential re-absorption 
of water, or b), a too-avid resorption of salt, or c), 
both. 

The water-resorptive power of the tubule is de- 
creased by low salt intake, and increased by high salt 
intake, amodipyrine, posterior pituitary substances, 
and estrogens. 

The salt-resorptive power of the tubule is increased 
by estrogens and desoxycorticosterone acetate, and 
decreased temporarily by desoxycorticosterone ace- 
tate in the phase following treatment. 


REFERENCES 

1. Fisher, C., W. R. Ingram and S. W. Ranson: Diatetesin' 

sipidus and the Neuro-hormonal Control of Water Babnce. 
A Contribution to the Structure and Function of the Hypo- 
thalamico'hypophyseal System. Edwards Brothers, Inc., Ann 
Arbor, Michigan. ipjS. . r 

2. Darnell, M. C., Jr., and B. S. Walker: Determination or 
sodium in biological fluids. Indust. & Engin. Client; Anal. 
12:242.1940. 

3. Drekter, I. J.: In press. . 

4. Wilson, D. W., and E. G. Ball: A study of the estimation 01 
chloride in blood and serum. J. BioJ. Chent. 79: 221. ^ 9 * • 

5. McGavack, T. H., j. W. Benjamin and S. Liebowitz. 
betes insipidus. Arch. }^eurol. & Psychiat. 44: 867. 

6. Rutherford, R. B., and J. Q. Griffith: Pitressin-inhibitm, 

substance in the serum of a patient with transient dia 
insipidus. (Soc. proc.). Arch. Jifeurol. & Psychiat. 47- 

7. Ragan, C., and others: A syndrome of polydipsia ^tid P°b 
uria induced in normal animals by desoxycorticosteron 

tate. Am./. Physiol. 131: 73. 1940. . , fn- 

8 . Curtis, G. M.: The production of experimental diabetes 

sipidus. Arch. Int. Med. 34: 801. 1924. 



September, 1941 


DIABETES INSIPIDUS AND ELECTROLYTE BALANCE 


559 


9. Walker, A. M.: Experiments upon the relation between the 
pituitary gland and water diuresis. Am. J. Pliyaiol. la?: 519. 
1939. 

10. Blotner, H., akd E. C. Cutler: Total thyroidectomy in the 

treatment of diabetes insipidus. /. Am. Med. Assoc. 116: 
i 739 _ 

11. Barnes, B. O., J. F. Recan and J. G. Bueno: Is there a 
specific diuretic hormone in the anterior pituitary? Am. J. 
P/iysioI. lOf: 559. 1933. 

12. Smith, S. G.: Red staining of paws and whiskers as m vitamin 
Bj-complex deficient rats after dehydration. Proc. Soc. Exper. 
Biol. ^ Med. 49: 691. 1943. 

13. Kennawav. E. L., and j. C. Mottram: Observations upon 
two eases of diabetes insipidus; with an account of the htcni' 
ture relating to an association between the pituitar)* gland and 
this disease. ^uart.J. Med. 12: aay. 1919. 

14. Forschbach, AND Weber: Beobachtungen uberdicHam*und 
Sah'Ausschcidung im Diabetes insipidus. Ztschr. /. J^lin. Med. 
73: 221. 1911. 

15. Peters, J. P.: Body water: The exchange of fluids in man. 
Charles C Thomas, Springfield, 111 ., 1935. 

16. Thorn, G. W„ K. R. Nelson and D. W. Thorn: A study of 
the mechanism of edema associated vnth menstruation. 
Endocrinology 22: 155. 1938. 

17. Thorn, G. W., and L. L. ENCELiThe effect of sex hormones cn 
the renal excretion of electrolytes. J. Exper. Med. 68:299. 1938. 

18. Mulinos, M. G„ C. L. SriNGARN and M. E. Lojkin: A dii' 
betes insipidus-Ukc condition produced by small doses of 
dcsoxycorticostcronc acetate in dogs. Am. J. Phynoh 135: 
102. 1941. 


19. SiLVETTE. H., andS. W. Britton: a theory of cortico-adrcnal 
and post'pituitary influence on the kidney. Science 88: 150. 
1938. 

20. Corey. E. L., H. Silvette and S. W. Britton: Hypophyseal 
and adrenal influence on renal function in the rat. Am. /. 
Physiol. 125: 644. 1939. 

21. Kuhlmann, D., and others: Toxic effects of dcsoxycorti* 
costcronc esters m dogs. Science 90: 496. 1939. 

22. Selye, H., and L. Basset: Effect of dcsoxycorticostcronc and 
testosterone on water and chloride metabolism. Proc. Soc. 
Exper. Biol. Med. 45: 272. 1940. 

23. Corey, E. L., and S. W. Britton: The antagonistic action of 
dcsoxycorticostcronc and post'pituitary' extract on chloride 
and water balance. Am, /. Physiol. 133: 7x1. 1941. 

24. Winter, C. A„ W. R. Ingram and E. G. Gross: Effect of 
pitrcssm injections upon the scrum electrolytes and water cx' 
change of cats with diabetes insipidus and adrenal insuf' 
ficicncy. Am. J. Physiol. 127: 64. 1939. 

25. Ingram, W. R., and C. A. Winter : The effects of adrcnalec' 
tomy upon the water exchange of cats with diabetes insipidus. 
Am.]. Physiol. 122: 143. 1938. 

26. Winter, C. A., E. G. Gross and W. R. Ingram: Scrum 
sodium, potassium and chloride after supmrcnalcctomy in cats 
with diabetes insipidus. /. Exper. Med. 67: 251. 1938. 

27. Ingram. W. R.. C. A. Winter and E. G. Gross: Observa* 
tions upon the blood sugar and upon the maintenance of life 
with persisting polyuria, W'ltliout cortin. in adrcnalcctom- 
iacd cats with diabetes insipidus. Am. J. Physiol. 126: 544. 
t9i9- 



Use of Testosterone Propionate 
and Estrogenic Substance in 
Treatment of Essential Hyper- 
tension, Angina Pectoris and 
Peripheral Vascular Disease 

Taylor C. Walker, M.D. 

From the Cardiac Clinic of the Beaumont 
Medical Dispensary, Beaumont, Texas 

p' II HE EFFECT of the sex hormones in cardiovascu' 
lar disease has been the subject of relatively 
few clinical investigations. In recent medical 
literature, however, several reports have been pub' 
lished indicating that these substances may find a 
useful place in the management of certain vascular 
disorders. In 1939, Edwards, Hamilton and Duntley 
(i) observed objective and subjective improvement in 
7 male patients with organic peripheral vascular dis' 
ease following treatment with testosterone propi- 
onate. All patients presented evidence of major ar- 
terial involvement with loss of the popliteal, femoral, 
and in one case, the iliac pulsations. In 1940, I pre- 
sented data (a), indicating that the sex hormones gave 
promise of being effective in the treatment of vascular 
insufficiency of the coronary, cerebral, and peripheral 
circulatory systems. Such salutary results were mani- 
fested among patients with angina pectoris in an in- 
crease of emotional and exercise tolerance, a decrease 
in the severity of pain, and a general increase in 
strength. Improvement of the peripheral circulation 
in patients with occlusive vascular disease was indi- 
cated by a return of normal color and temperature, 
decrease or complete cessation of pain, healing of gan- 
grenous ulcers, increase in exercise tolerance, and an 
increase in the volume of the peripheral pulse. Sub- 
jective evidence of improved cerebral circulation 
occurred frequently in patients exhibiting clinical 
syndromes suggesting cerebral circulatory insuffi- 
ciency. 

Since the publication of this study at least three 
Dther authors have reported favorable results in the 
treatment of coronary insufficiency with male hor- 
mone. Bonnell, Pritchett, and Rarden (3) observed 
significant clinical improvement in 22 of 23 patients 
with angina pectoris and coronary artery disease. 
Lesser (4) reported excellent results in all patients of 
a group of 20 men and 4 women exhibiting character- 
istic angina pectoris. Control patients treated with 
plain sesame oil did not improve, although subse- 
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quently these individuals showed a favorable re- 
sponse to male hormone therapy. The majority of 
the patients in Lesser’s series showed some lowering 
of the blood pressure during the period of treatment 
with testosterone propionate. Hamm (5) has re- 
cently reported a favorable therapeutic response to 
male hormone therapy in 7 male patients with un- 
questionable angina pectoris. 

Among European investigators, Steinach and his 
co-workers (6) observed a fall in systolic blood pres- 
sure in 31 of 49 hypertensive individuals treated with 
androgenic substance. Arndt (7) found testosterone 
propionate to be therapeutically effective in the treat- 
ment of 5 male patients with peripheral vascular dis- 
ease and 3 male patients with angina pectoris. 
Greene (8), treating 21 male patients for prostatic 
hypertrophy with testosterone, observed no sig- 
nificant change in the blood pressure levels of hyper- 
tensive individuals in his series. It is not clear to what 
extent prostatic obstruction and consequent urinary 
retention were etiologically concerned in the produc- 
tion of hypertension in these patients. 

CLINICAL MATERIAL AND METHOD OF STUDY 

A clinical study of the effect of the sex hormones in 
cardiovascular disease has been made in the cardiac 
clinic of the Beaumont Medical Dispensary since 
January, 1939. Although this study was originally 
initiated to determine the effect of these substances 
in essential hypertension, a few patients with angina 
pectoris and organic vascular disease of the extremi- 
ties with and without associated hypertension were 
subsequently included in this investigation. In the 
course of this study 82 individuals were treated wit 
androgenic and estrogenic substance. Among 
patients 56 exhibited primary hypertension; 12 ha 
angina pectoris, and 14 showed physical and symp 
tomatic evidence of organic peripheral vascular is 

General limitations. In all groups, treatment was 
limited to ambulatory individuals who were not 1 
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congestive heart failure and who had not suffered a 
recent coronary occlusion Sex hormone therapy was 
further confined to patients who were not obviously 
ill from any cause other than cardiovascular disease 
During the period of treatment with androgenic and 
estrogenic substance all other general and specific 
therapeutic measures were suspended Female pa- 
tients were treated with standard preparations of cs 
trogenic substance' by intramuscular injection Mixed 
estrogens and estrone were given in 10,000 i u 
doses, estradiol dipropionate was given in dosages of 
o 1 mg The schedule usually followed was as follows 
4 injections in the first week, 3 injections weekly for 
the next 4 weeks, 2 injections weekly for the succeed 
ing 4 weeks, and thereafter one injection weekly for 
4 more weeks 

Male patients were treated with testosterone pro 
pionate'' by intramuscular injection In the ist week 
4 doses of 25 mg each, 2nd week, 3 injections of 25 
mg each, 3rd and 4th weeks, 10 mg 3 times weekly, 
5th through 8th week, 10 mg twice weekly, 9th 
through 12th week, 10 mg weekly 

Hypertension For the purpose of this study indi- 
viduals were selected who, on two or more visits to 
the clinic, presented a consistent elevation of both 
systolic and diastolic blood pressure levels, and m 
whom a definite cause for the hyperpiesia could not 
be ascertained Hence, patients were excluded who 
had definite renal lesions, urinary tract obstruction, 
aortic regurgitation, or any condition definitely 
known to produce hypertension Associated arterio 
sclerosis was not considered an etiologic factor al 
though hypertensive individuals with angina pec- 
toris and/or orgamc penpheral vascular disease were 
not included in this group 

Angina pectoris A diagnosis of angina pectoris was 
acceptable only when, among other manifestations, a 
constant, severe, substernal discomfort was routinely 
precipitated by a given amount of work, and routinely 
relieved by rest 

Peripheral lascular disease All patients accepted 
for study in this group showed loss of the dorsalis 
pedis, posterior tibial, popliteal, femoral, or iliac pul 
sation associated with definite signs of impaired 
peripheral circulation 

Blood Pressure Studies 

An analysis of the data in tables 1 and 2 indicates 
that 8r per cent of the 56 patients showed some 
lowering of the blood pressure during treatment with 
the sex hormones In 33 per cent of all patients the 
blood pre ssure showed a significant fall but did not 

estradiol dipropionate (Dl 

mit I ^ i 

Detro * ' 

* Ttiiusierone propionate (Perandren) was supplied for this 
study by Ciba Pharmaceutical Products Inc Summit N J 


approich a normal level In 28 per cent the blood pres 
sure returned to, or near, normal figures The avail' 
able data on the blood pressure after the cessation of 
sex hormone therapy indicates that more often than 
not blood pressures returned to previously high 
levels, although some lowering of the blood pressure 
was sustained in a few patients for as long as 6 
months after suspension of treatment 

The blood pressure level was not usually affected 
in patients who demonstrated the higher grades of 
hypertension associated with symptoms and physical 
evidence indicating advanced vascular damage A few 
patients were exceptions to this observation and the 
occurrence of transient episodes of marked ele\’ation 
of blood pressure in this group was definitely reduced 
Patients showing a moderate elevation of blood pres' 
sure along with symptoms and objective evidence of 
mild to moderate vascular damage, generally re 
sponded more favorably, but the results in this group 
also were varied In some instances a return of the 
blood pressure to, or near, a normal level was af' 
fccted while in other individuals the blood pressure 
was not materially changed There was a rather con 
sistent fell of systolic pressure in those individuals 
who presented the so called ‘benign type of hyper 
tension With a high systolic pressure and relatively 
little eieaaition of the diastolic pressure Most of 
these patients had an associated generalized arterio 
sclerosis and it is possible that the hypertension in 
these cases is not etiologically akin to the hypcr^ 
piesia among the other patients in this senes Patients 
presenting evidence of vasospastic or mild hyperten 
Sion, without vascular damage, routinely responded 
favorably, a return of the blood pressure to normal 
being effected in all patients in this group 

Among those patients who demonstrated a fell in 
blood pressure during sex hormone therapy, it gen 
erally appeared that the effect on the blood pressure 
was inversely proportional to the degree of hyperten 
Sion, and to the apparent extent of vascular damage 
The group of patients who failed to show a significant 
response includes individuals with no apparent vas 
cular damage as well as some whose symptoms and 
physical findings denoted widespread structural 
changes In other words, when a hypertensive sub 
jeet was not affected by sex hormone therapy this 
failure could not always be correlated with the degree 
of hypertension nor the extent of structural vascular 
changes 

CASE REPORTS 

C S , a male negro, age 58, complamed of severe head 
aches dizziness loss of strength and subjective nervous 
ness These symptoms had progressively developed duf 
mg the preceding 6 months Blood count, Wassermann 
reaction, basal metabolic rate, and electrocardiographic 
tracing were within normal limits The results of urine 
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Table i . Effect of testosterone propionate on blood pressure in male patients with essential hypertension 





Treatment and Observation Before 

Effect of Sex Hormone 

Subsequent 

Observation 

Case 

No. 

Age, 

yr. 


Sex Hormone Therapy 

Therapy on Blood Pressure 

Race 

Time 

Treat- 

ment 

Blood pres- 
sure range, 
mm. Hg 

Beginning 

of 

treatment. 

End 

of 

treatment. 

Time after sen 
hormone 
therapy 

Blood 
pressure, 
mm. Hg 






mm. Hg 

mm. Hg 

discontinued 

I 

56 

W 

I yr. 

Yes 

170-167 

1 10-100 

165 

100 

120 

"8? 

7 months 

90 

a 

43 

W 

I mo. 

No 

150 

US 

120 

2 months 

125 






90 

90 

80 

85 

3 

SO 

N 

2 mo. 

Yes 

190-170 

170 

140 







no 

no 

90 



4 

55 

W 

I mo. 

No 

170 

170 

£55 

2 months 

160 






no 

no 

90 

100 

5 

67 

N 

7 mo. 

Yes 

190 

170 

135 






no 

93 

85 



6 

58 

N 

3 mo. 

Yes 

200-195 

£95 

140 

7 months 

180 





115-105 

107 

90 

100 

7 

60 

N 

I mo. 

No 

170 

170 

160 

3 months 

160 






100 

100 

105 


100 

8 

56 

N 

1.5 yr. 

Yes 

200-210 

210 

200 

I month 

210 




130 

130 

135 


135 

9 

62 

N 

I yr. 

Yes 

160-167 


160 

4 months 

160 





90-100 

100 

90 


80 

10 

46 

N 

I mo. 

No 

170 

170 

140 







105 

107 

90 



II 

52 

W 

1.5 yr. 

Yes 

160-180 

170 


4 months 

H! 



go- no 

100 

88 


90 

12 

46 

w 

2 yr. 

Yes 

140-160 

160 

140 

3 months 

140 



90-115 

II5 

90 



13 

26 

w 

6 mo. 

Yes 

160-180 

170 

U2 

4 months 

160 





100- I 10 

100 

90 


90 

H 

80 

w 

6 mo. 

No 

170-180 

180 

140 

3 months 

140 

"8a 




90-100 

100 

' 80 


15 

60 

w 

1 mo. 

No 

170-180 

go-'iio 

170 

90 

0 1 0 

CO 

6 months 

170 

100 

16 

46 

w 

I mo. 

Yes 

200-230 

200 

170 

I month 

170 

120 





120-130 

130 

120 


17 

43 

w 

I mo. 

No 

160-170 

110-120 

160 

no 

170 

120 

2 months 

170 

120 

x8 

70 

w 

3 mo. 

Yes 

170-180 

170 

150 

2 months 

170 

100 



lOO-IIO 

no 

90 



19 

56 

w 

2 yr. 

Yes 

200-240 

100-140 

230 

130 

230 

130 



20 


w 

I mo. 

Yes 

19D-2IO 

190 

190 

120 

2 months 

200 






120-130 

130 



21 

70 

w 

I mo. 

No 

170 

100 

170 

100 

150 

go 



22 

70 

w 

2 wk. 

No 

170 

100 

170 

100 

111 

95 



• 
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Treatment and Observation Before 
Sex Hormon*Thcrap> 

Effect of Sex Hormone 
Therapy on Blood Pressure 

Subsequent 

Observation 

Case 

No 


Race 


Trcot* 

ment 

1 

Blood pres- 

1 Beginning 

End 

1 Time after sex 
hormone 

Blood 




Time 

sure range, 
mm Hg 

1 

treatment, 

[ mm Hg 

treatment, 
mm Hg 

1 therapy 
discontinued 

mg He 

S 3 

1 

i 

5 mo 

Yes 

310-180 

130-110 

ito 

no 1 

3 months 

1 

300 

iiy 

14 

53 

l w 

3 mo 

Yes 

1 

aOO-180 

J 30 ri5 


100 

6 months ' 

170 

no 





Yes 

1 

»6o-340 


300 



25 

68 

N 

3 mo 

140-130 


110 







No 

300-190 


160 ' 



56 

38 

N 

1 vk 

110-105 

105 

90 

■ 


27 

47 

W 

3 wk j 

1 

No 

180-170 

no 

170 

110 

' 

90 

3 months 

150 

JOO 

58 


w 1 

6 mo 

Yes 1 

230-310 

150 140 

310 

140 

*9? 

130 

3 months 

300 

130 



w ■ 

1 wk 

No 

300 

300 

160 



39 

43 

llO 

tio 

90 





N 


Yes 

170 150 

t6o 

n 5 



30 

51 

3 mo 

tio 95 

105 

8; 




analysis were negative, specific gravity was 1 02a Roent 
genogram of the heart and great vessels revealed slight 
widening and tortuosity of the aorta and early left ven 
tricular enlargement Findings on concentration and dilu 
tion tests of renal function were normal The peripheral 
arteries showed diffuse thickening, grade I The blood 
pressure was 200 mm Hg, systolic and 115 diastolic 
Treatment for the next 3 months consisted of a), partial 
rest, b) maintenance diet, relatively low in fat content, 
c), ammophyllin 3 grains, 3 times a day, and d), small, 
regular doses of phenobarbital At the end of this time he 
felt somewhat better but still had occasional headaches 
and dizziness The blood pressure was 19^ mm Hg 
systolic and loy, diastolic All other treatment was 
suspended and testosterone propionate by intramuscular 
injection was begun A placebo was substituted for the 
phenobarbital Blood pressure readings progressively de 
creased and m the 8th week the blood pressure was 140 
mm Hg systolic and 90 diastolic He volunteered the in- 
formation that he felt stronger and generally better than 
he had m 10 years Attacks of headache and dizziness 
stopped after the 3rd week of androgenic therapy Seven 
months after the cessation of treatment he returned to the 
clinic complaining of a recurrence of headaches, the blood 
pressure was 180 mm Hg systolic and 100 diastolic 

N S , a male, white, age 42, complained of attacks of 
pounding in the chest, irritability and roaring in the head 
Past medical history was insignificant except for one at 
tack of pyelitis The lilood pressure was aio mm Hg 
systolic and 120, diastolic, the pulse was rapid with a 
rate of 100 Peripheral arteries and eye grounds were 
normal The urine was normal with a specific gravity of 


1 019, renal function was normal as measured by concen- 
tration and dilution tests Retrograde pyelograms re- 
vealed no evidence of renal or ureteral disease The elec- 
trocardiographic curves were withm normal limits and a 
roentgenogram of the thorax was considered to be normal 
The basal metabolic rate was —2 per cent 

Thcocalcin, 15 grams, 3 times a day, along with small 
doses of phenobarbital, was prescribed and 10 weeks later 
the nervous symptoms had improved, although he still 
complained of palpitation, fullness, and roaring in the 
head The blood pressure was 190 mm Hg systolic and 
1 10, diastolic The thcocalcin was replaced by potassium 
thyocyanate administered in sufficient dosage to maintain 
a blood Icircl between 8 and 12 mg per cent Eight weeks 
later he complained of dizziness, nausea, weakness, and 
considerable subjective nervousness The blood pressure 
was 180 mm Hg systolic and 110, diastolic, the blood 
thiocyanate was 1 1 mg per cent All other therapy was 
discontinued and treatment with male hormone begun 
At the end of another 10 weeks he was extremely pleased 
with his condition, stating that the disagreeable sensations 
in his head and chest had ceased to occur, and that all 
subjective nervousness had disappeared The blood pres 
sure was 180 mm Hg systolic and 110, diastolic 

Effect on Cerebral Circulation 
Evidence m the form of subjective improvement 
has accumulated in the process of this study suggest 
ing that sex hormones may improve cerebral circula 
tion in some hypertensive individuals Sixteen pa 
tients complained of minor symptoms of probable 
cerebral origin such as headaches, severe headache 
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Table 2. Effect of estrogenic substance on blood pressure in female patients with essential hypertension 


Age, 

yr 


Treatment and Observation Before 
Sex Hormone Therapy 

Effect of Sex Hormone 
Therapy on Blood Pressure 

Subsequent 

Observation 

Race 

Time 

Q 

Blood 
pressure 
range, 
mm. Hg 

Beginning 

of 

treatment, 
mm. Hg 

End 

of 

treatment, 
mm Hg 

Time after sex 
hormone 
therapy 
discontinued 

Blood 
pressure, 
mm. Hg 


Estradtol difiropionate 


I 

44 

W 

2 yr. 

Yes 

2.30-170 

aio 

240 

Still being 





I2O-I4O 

110 

110 

treated 


2. 

62 

N 

i 

1 I mo. 

No 

1 170-180 

165 

115 

6 months 

MI 






95-110 

100 

85 

90 

j 

6j 

W 

6 mo. 

Yes 

j 160-170 

170 

140 

3 months 

150 




1 

90-100 ! 

100 

90 

90 

4 

y8 

W 

I yr. 

Yes 

170-180 

170 

150 

3 months 

iI 2 




90-100 

1 

90 

80 


80 

5 

50 

w 

2 mo. 

Yes 

160 : 

160 

115 

4 months 

140 




90 

90 

84 


90 

6 

46 

w 

I wk. 

No 

aao 

210 ' 

190 






1 

140 

IJO 

no 



7 

47 

w 

2 mo. 

Yes 

160-170 

loo-lio 

160 1 

100 

110 

80 

2 months 

no 

80 

8 

55 

w 

2 mo. 

Yes 

180-190 j 

180 


2 months 



1 

I 10-100 1 

100 

85 


90 

0 

17 

N 

6 mo. 

Yes 

170-260 

i8o 

180 

Still being 





1IO-14D ^ 

115 

115 

treated 




N 


No 

1 

170 

170 

148 



10 

46 

I mo. 

no 

no 

1 100 



11 

50 

N 

1 wk. 

No 1 

300 

170 

300 

170 

260 

155 

Still being 
treated 



60 

W 

2 yr. 

Yes 

200-210 

205 

165 

Still being 
treated 


12 

lOO-IIO 

no 

85 

— — 







Mixed estrogens 


11 

55 

N 

lyr. 

Yes 

150-160 

90-100 

150 

90 

no 

8 months 

160 

90 





Yes 

160-210 

160 

145 



14 

60 

N 

1.5 yr. 

100-130 

no 

110 


160 

lOO 

15 

50 

N 

I mo. 

No 

190 

190 

14? 

100 

2 months 

16 

10 

N 

6 mo. 

Yes 

140-150 

9O-HO 

I?0 

no 

1 

120 

^80 

1 

2 months 

ill 

100 





Yes 

160-190 

j 180 

1 

170 

1 


17 

48 

N 

i 

6 mo. 

90-100 

1 100 

100 

210 

Still being 





N 


Yes 

200-230 


treated 


18 

42 

1 yr- 

IOO-I4O 


140 





1 


Yes 

170-190 


150 



19 

41 

1 

N 

2 yr. 

115-120 


100 

165 


180 






Yes 

210-250 


1 month 

100 

20 

62 

W 

6 mo. 1 

H3SI^SH 


90 

— 
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Treatment and Observation Ikforc 
Sex Hormone Therapy 

Effect of St-x Hormone 
Therapy on Blood Pressure 

Subsequent 

Obscr\ ation 

Case 

Ho 

Age 

yr 

Race 

Time 

Treat- 

ment 

Blood 
pressure 
range, 
mm Hg 

Beginning 

of 

trcitmcnt 
mm Hg 

End 

of 

treatment 
mm Hg 

Time after sex 
hormone 
therapy 
discontinued 

Blood 
pressure, 
mm Hg 


52 

W 

6 mo 

Yea 

95-100 

70 

90 

150 

85 

1 month 

150 

85 



N 

I yf 

Ym 

aao-aio 

no-140 

ito 

no 

210 

120 

2 months 

210 

X2Q 

Estrone 



46 

\V 

lyr 

Yea 

180-150 

100-90 

170 

90 

yo 

po 

2 months 

I 5 Q 

90 

24 

6q 

W 

1 uk 

No 

110-200 

no 

200 

100 

HI 

93 

3 months 

iBo 

100 


51 

w 

jmo 

Yes 

i6o-i?o 

tio 

160 

tio 

160 

too 

4 months 

160 

100 

a6 

64 

w 

: wk 

No 

tSo 

no 

120 

100 




associated with musea, diziincss, blurring of vision, 
irritability, subjective nervousness, insomnia, and 
sensations of fullness and heaviness in the head 
Twelve patients m this group obtained symptomatic 
relief, while 4 were not improved Six individuals cx' 
hibited the more severe cerebral phenomena associ' 
ated With transient episodes of marked blood pressure 
elevation (hypertensive encephalopathy), the sever' 
ity and frequency of such attacks were definitely rc' 
duced in 4 individuals while the other a were not 
benefited 

The effect of the sex hormones on the attitude, 
disposition and mental capacity m some individuals 
suggests improved cerebral circulation The return of 
selfconfidence and courage, increase m mental acuity 
and mental capacity, return of emotional stability 
and the evolution of a general sensation of well being 
have been common observations m this senes of pa- 
tients Such a response is not unusual in the mam 
festly hypogomda^ individual as a result of replace' 
ment therapy Hence, these results cannot be properly 
accredited to improvement in cerebral circulation 
Improvement of cerebral circulation, however, may 
be the mechanism by which this result is achieved 
With replacement therapy m hypogonadism 

Patients presenting evidence of definite brain 
tissue necrosis usually showed no improvement other 
than that which might have been expected to occur 
under any other reasonable method of treatment 
Four male patients have had. cerebral vascular aca' 
dents while being treated with male hormone One 
died immediately, the other 3 lived and treatment 


with male hormone was continued Progress m these 
3 did not appear to be influenced m any way by male 
hormone therapy 

CAsz aepoitTS 

C R , a female negro, age 37, complained of recurrent 
attacks of severe headache accompanied hy nausea and 
vertigo, and followed by spells of unconsciousness The 
blood pressure was 210 mm Hg systoheand 130, diastolic, 
the penphcral arteries showed thickening and sclerosis, 
grade fl Retinal arterioles showed evidence of high grade 
sclerosis and one area in the left eye ground had been the 
site of a previous hemorrhage Roentgenograms of the 
skull showed no abnormality The spinal fluid was normal 
except for a slight increase in pressure The urine showed 
a trace of albumen and had a specific gravity of i oaS 
Intravenous pyelogtams Tcvcaled nothing abnormal Other 
laboratory findings were within normal limits During the 
next C weeks, while the patient was taking a xanthine 
preparation along with phenobarbital and potassium 
iodide, she had 6 severe attacks such as desenbed above 
One of these occurred while she was m the clinic and the 
blood pressure during the episode was 2.80 mm Hg 
systolic, 140 diastolic The xanthine drug was discon' 
tmued and estradiol dipropionate was substituted In 
the following month she had two more attacks, in the 
succeeding two months she expcnenced only one and it 
was miider than previous attacks Two months later she 
stated that other than an occasional severe headache she 
had been quite well The blood pressure was 170 mm Hg 
systolic and 115, diastolic 

J S W , a white male age 57, complained of loss of 
st^gth, extreme sub)ective nervousness, intense head 
adic and shortness of breath on unusual exertion He also 
complained that he was unable to carry on his job as a 
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shipping clerk because of inability to concentrate on his 
work. Significant findings on complete examination were 
as follows: Blood pressure 170 mm. Hg, systolic and no, 
diastoUc; peripheral, aortic, and retinal arteriosclerosis, 
grade II. Renal function was normal. Blood Wassermann 
and spinal fluid Wassermann reactions were negative. 
Testosterone propionate was administered by intra' 
muscular injection for 8 weeks. At the end of this time 
he could think clearly and carry on his work with effi- 
ciency ; headaches still occurred but were much less severe; 
the blood pressure was 150 mm. Hg systolic and 90, 
diastolic. Male hormone therapy was discontinued and he 
was advised to take, regularly, potassium iodide, amino- 
phyllin, and small doses of phenobarbital.Fourmonths later 
he began to experience severe headaches again, became 
extremely nervous and could not concentrate on his work 
long enough to add up a small column of figures. Two days 
later he had a cerebral-vascular accident result in paralysis 
of the right arm and leg. In the course of 3 months re- 
covery from this incident seemed fairly complete although 
he still complained of headaches, nervousness and diffi- 
culty in mental concentration. Male hormone therapy 
was begun again and two months later the patient felt 
much improved, being able to do his work satisfactorily. 
The blood pressure was 155 mm. Hg systolic and 88, 
diastolic. 

Effects on Coronary Circulation 

Twelve patients exhibited characteristic angina 
pectoris. Of 3 women in this group, 1 were improved 
on sex hormone therapy, while one individual con- 
tinued to have frequent attacks of chest pain. Shortly 
after cessation of treatment this patient died from a 
coronary thrombosis. Among 9 male patients 7 were 
definitely improved by testosterone propionate ther- 
apy, while 2 individuals were not benefited. One of 
these who did not improve had a myocardial infarc- 
tion during treatment with the sex hormones. Im- 
provement, when it occurred, was manifested by an 
increase in tolerance to all precipitating factors, an 
increase in strength, and in some cases considerable 
decrease in the severity of pain when attacks oc- 
curred. The response to sex hormone therapy among 
patients with angina pectoris in this series was not 
so uniformly favorable as Lesser (4), Bonnell et al. 
(3), and Hamm (5) obtained. 

Five male patients exhibiting attacks of paroxysmal 
nocturnal dyspnea have been treated with tes- 
tosterone propionate. One of these individuals had a 
relatively low blood pressure (100/70). During sex 
hormone therapy he obtained complete relief from 
the attacks of cardiac asthma, along with a moderate 
elevation of the blood pressure (160/90). Of 4 hyper- 
tensive individuals 2 obtained definite improvement 
while 2 were not benefited. 

Fifteen patients complained of loss of strength, 
undue fatigue, and shortness of breath on unusual 
exertion. A general increase in strength and a spe- 
cific increase in exercise tolerance occurred in 11 of 


these individuals following sex hormone therapy. 
While dyspnea on unusual exertion is a cardinal fci- 
ture of early heart failure, actual proof that relief of 
this symptoms was related to improved myocardial 
function is obviously lacking. Improved myocardial 
nutrition incident to an augmentation of coronary 
flow, however, may have been the effective median' 
ism. 

CASE REPORTS 


O. E. F., age, 52, a white male exhibited a typical clih' 
ical picture of angina pectoris, chest pain being routinely 
precipitated upon walking 3 blocks. He also complained 
of recent loss of strength, undue fatigue and insomnia. 
The blood pressure was 170 mm. Hg systolic and no, 
diastolic; the peripheral arteries showed slight thicken- 
ing; tonsils were enlarged and chronically infected. Elec- 
trocardiogram, teleoroentgenogram and other essential 
laboratory studies yielded normal findings. This man ms 
studied for 18 months in the clinic during which time the 
tonsils were removed and he received, continuously, 
potassium iodide, theobromine, and phenobarbital. At the 
end of this period he complained that attacks of angina 
were more severe and more frequent. The blood pressure 
was 165 mm. Hg systohe and 100, diastoh'c. Potassium 
iodide and theobromine were discontinued. In the follow- 


ing 3 months he regularly received injections of testos- 
terone propionate. The resulting subjective improvement 
was marked. He obtained sufficient reilief from the attacks 
of pain to accept a job at light labor and was able to ca^ 
on this work without discomfort. At the end of the pen 
of treatment with the androgenic substance, 
pressure was 125 mm. Hg systolic, and 85, diastolic, 
continued to work and 5 months later reported rare attics 
of chest pain which he thought could be precipitate ) 
walking a distance of 8 blocks. The blood pressure was 
1 30 mm. Hg systolic and 90, diastolic. 

L. L. K., age 58, male white whose complaint was de^^ 
aching chest pain radiating to left shoulder; this isoo^^ 
fort was always precipitated by unusual exertion. i 
frequently induced by emotional upset, . -t 

on while at rest. He further complained of , 
claudication in the calf and thigh muscles of ° 
precipitated by walking one-half block. The pas m ^ 
history revealed that 5 years before he had su 
severe attack of chest pain followed by faintriess, cym 
and marked sweating. This attack was 
myocardial infarction; he gradually impro'-'^ 
normal again 6 months later. 

Essential findings on physical and labora 
were generalized arteriosclerosis, marked 
the drculation of both lower extremities, wi 
cold feet. The posterior tibial pulsation 
elicited in either foot, while the dorsalis pe 1 ,5 

were barely perceptible. The blood j.-ggrapbk 

Hg systolic and 80, diastolic. The elec ro ^^.35 

curves were normal. Testosterone propiona e of 

instituted along with mild sedation. A chest 

treatment the patient complained was 

pain were more severe and more frequen • , ^ 

continued and 2 weeks later he was seiz 
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severe, headache and dijzincss followed shortly after' 
ward by paralysis of the left arm He was hospitalized 
and treatment with male hormone continued Three weeks 
later he had regained the use of the left ann but com' 
plained of substemal pain on the slightest exertion A few 
days later he was seized with a severe chest pam which 
lasted 18 hours, a subsequent electrocardiographic tracing 
clearly indicated a recent mferction of the anterior heart 
wall 

Mrs PEL, age 63, a white female, complained of a 
crushing, substemal pain radiating to the base of the neck 
and down the left arm This discomfort was always pre- 
apitated by walking up one flight of stairs, by anger or 
excitement, and frequently occurred after a heavy meal 
Physical examination and the laboratory survey sub' 
stantiated the diagnoses of hypertensive and anteno- 
sclerotic cardiovascular disease with angina pectoris The 
blood pressure was 170 mm Hg systolic and 100, dia' 
stolic During the next 3 months the patient followed a 
medical program including a), partial bed rest, b), 
maintenance diet, low in cholesterol and fat, c), ammo- 
phyllm 3 grains, 3 times a day, o 5 grams of phenobarbital 
3 times a day, and d), nitroglycerin for relief of attacks 
At the end of this time she felt somewhat improved, 
anginal attacks occurring only when she walked 4 blocks 
or climbed a flights of stairs The blood pressure was 160 
mm Hg systolic and py, diastolic In the following 3 
months the only medication the patient received was es' 
trogenic substance, placebos being substituted for the 
anunophyllin and phenobarbital Dunng and at the end of 
this program of treatment she obtained complete relief 
from the anginal attacks and was able to walk two miles 
without untoward effect The blood pressure at the last 
visit was 140 mm Hg systolic and 90, diastolic 


Effea of Peripheral Circulation 
Fourteen patients with organic peripheral vascular 
disease were treated with androgenic and estrogenic 
substances In this group 8 individuals showed 
marked improvement, 2 responded fairly well, and 4 
were not benefited In 2 patients, with characteristic 
thrombo'angiitis obliterans, the results were unusually 
' good In the arteriosclerotic group, 2 female and 4 
^ male patients showed definite improvement, while 2 
men were relieved of pam but still presented objective 
evidence of impaired circulation Three men and one 
* woman in the arteriosclerotic group were not ob' 
1*^ viously helped by the treatment with androgenic or 
estrogenic substance In all 4 of these who showed no 
, j improvement vascular involvement was extensive 


I'i 


CASE REPORTS 

J ^ ^ 4 o» white male This patient complained 
of Kvere claudication m the left calf after walking 4 blocks, 
^1 ulcers on the left great and fourth toes 

Claudication had begun 3 years before and the ulceration 
was of 2 months duration Both feet and lower legs were 
cold and cyanotic Cyanotic rubor appeared on dc' 
pendency and unusual blanchmg on elevation Gan' 
grenous ulceration involved the tip of the great toe and 


the distal one half of the fourth toe No pulsations were 
demonstrable in the pedal arteries of the left foot, the left 
popliteal, and the right posterior tibial Ossilometnc 
indices were Left ankle, just below left knee, 2, left 
mid thigli, 3, right ankle, 1, just below right knee, 3, 
right mid thigh, 5 Active phlebitis was present m the 
right leg Treatment consisted of male hormone only At 
the end of 4 months the ulcer on tlie great toe had healed, 
the fourth toe had sloughed off and the stump had healed 
The patient could walk 5 miles without pain The color 
and apparent temperature (by palpation) of the feet and 
legs was much improved, although moderate cyanosis 
was still demonstrable on dependency, and unusual 
blanching on elevation The ossilometnc indices were 
Ankle, just below left knee, 4, left mid thigh, 4; 
nght ankle, 3 , just below right knee, 4 , right mid'thigh, 5 
L T, age 73, a white male, complained of continuous 
excruciating pam and ulceration of the right foot He had 
experienced pain m the calf of the leg on walking for the 
previous 2 3'cars, and had been unable to keep his feet 
warm in cold weather for the past 5 years The entire 
right leg was cold and slightly cpnotic There was an 
area of deep ulceration involving the plantar and lateral 
aspects of the right foot at the base of the small toe 
Pulsations were not palpable m the pedal, popliteal, or 
femoral arteries of the right lower extremity Ossilometnc 
indices were nght ankle, 0, just below nght knee, 0, 
mid thigh K Male hormone was administered by intra' 
muscular injection This therapy was continued for 2 
months without any evidence of improvement There was 
no relief from the pam and the gangrenous ulcer was larger 
at the end of treatment than it had been m the beginning 

DISCUSSION 

In an attempt to evaluate a given chemotherapeutic 
substance in the treatment of primary hypertension 
one IS faced with the difficult task of distinguishing 
between the psychotherapeutic and the pharmaco 
dynamic properties of the remedy m question The 
physiological background for so called essential hy' 
pertension probably is an inherent neurogenic defect 
which, prior to the establishment of irreversible vas' 
cular changes, is manifested by unusual vasomotor 
irritability (9, 10) While it is well known that these 
individuals exhibit an exaggerated vasoconstrictor 
response to disagreeable psychic stimuli, it is often 
overlooked that agreeable psychic stimulation can 
provoke the opposite vasomotor reaction with a con' 
sequent fall in blood pressure. This highly susceptible 
neurovascular mechanism accounts for the fact that 
some lowering of the blood pressure along with sub' 
jective improvement can be effected m patients with 
essential hypertension by almost any therapeutic pro 
cedurc which includes, among its more pertinent fea' 
tures, a liberal measure of reassurance 

While psychotherapy unquestionably has played 
an important role in this study, certain findings indi' 
cate that the sex hormones exert a definite and a 
sustained vasodilating action The majority of the 
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patients in this investigation were being treated by 
other methods when sex hormone therapy was ini- 
tiated, and in many of these a further lowering of the 
blood pressure occurred. In the entire group of hy- 
pertensive individuals, sex hormone therapy has re- 
sulted in a more pronounced and more prolonged 
lowering of the blood pressure than I have usually 
obtained by other medical methods. Moreover, the ef- 
fect of these substances in occulsive peripheral vascu- 
lar disease and angina pectoris is further indicative of 
a pronounced vasodilating action. 

Subjective improvement among these patients has 
been more evident than is usually observed as a result 
of other therapeutic methods. Such phenomena are 
difficult to evaluate since they are not amenable to 
any known accurate method of study. Nevertheless, 
relief of distressing symptoms is a highly desirable 
result and, alone, may be conducive to further vascu- 
lar relaxation. Hamm has discussed this point briefly 
and excellently (5). 

The data presented in this study favor the concept 
of a direct vasodilating action of the sex hormones. 
This is a reasonable explanation of the relief of vaso- 
spastic cerebral phenomena, improvement in the an- 
ginal syndrome, the favorable effect on the peripheral 
vascular system, and the fall in blood pressure in 
some hypertensive patients. A direct vasodilating 
action is not, however, in keeping with the fact that 
the blood pressure is occasionally elevated in hypo- 
tensive individuals as a result of sex hormone ther- 
apy; nor will it explain the usual failure of these sub- 
stances to affect the normal blood pressure (2, ii, 12). 
In a consideration of the menopausal syndrome it is 
difficult to explain the variety of vascular disturb- 
ances which occur in this manifestly hypogonadal 
state entirely on the basis of deficiency of a hormone 
whose essential vascular action is vasodilation (rj- 
16). It is consistent with the known facts concerning 
vasomotor instability in the climacteric to reason 
that gonadal dysfunction may produce an endocrine 
imbalance which, shifted in one direction provokes 
vasoconstriction and, shifted in another, causes vaso- 
dilation. While the gross mechanism by which the 
sex hormones favorably influence vasospastic phe- 
nomena is obviously vasodilation, the finer mechan- 
ism may be the establishment of an endocrine balance. 

The findings in this survey strongly suggest that 
the sex hormones are useful chemotherapeutic reme- 
dies for the management of patients with essential 
hypertension, angina pectoris, and peripheral vascu- 
lar disease. The utility of the androgenic and estro- 
genic substances in cardiovascular disease appears to 
be directly related to the property of these sub- 
stances for effecting vasodilation. 


SUMMARY 

1. The pertinent literature on the use of the sex- 
hormones in cardiovascular disease is briefly re- 
viewed. 

2. Results in the treatment of 82 individuals with 
androgenic and estrogenic substances are reported; 
these patients exhibited the following clinical syn- 
dromes: 56 patients had essential hypertension; la 
had angina pectoris; and 14 had organic peripheral 
vascular disease. 

3. The results are briefly discussed, attention 
being directed to the probable psychotherapeutic as 
well as pharmacodynamic properties of the sex hor- 
mones. 

4. The sex hormones appear to be valuable chemo- 
therapeutic substances in essential hypertension, 
angina pectoris, and organic peripheral vascular dis- 
ease. 

498 Orleans Street, 

Beaumont, Texas. 
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Sublingual Administration of 
Diethylstilbcstrol; Comparison 
of Routes in Therapy 
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D espite the fact that diethylstilbcstrol is 
highly effective as an estrogen when taken 
orally, m certain instances other routes of 
administration may be preferable. Intramuscular in^ 
jection may be the treatment of choice in some cases 
when termination of lactation is desired, when large 
doses must be given and the duration of treatment is 
short Injection will seldom be the method of choice 
for maintenance therapy because of the inconven' 
lence, pain and greater expense as compared to the 
oral route Subcutaneous implantation of pellets is 
practical and effective, as we have previously rc' 
ported (i), but is preferred by only a small percentage 
of patients It is desirable also to be able to interrupt 
estrogen therapy easily and at will. There is much 
evidence to suggest that regularly interrupted or 
cyclic administration of estrogen may prove to be the 
most logical mode of therapy, and to give the best 
climcal results (2) 

Certain hormones are absorbed quickly into the 
sublingual venous plexuses In the instances of des 
oxycorticosterone (3) and estradiol (4, 5) the demon 
stration that the sublingual route is effective is of 
considerable importance, because of the very poor 
absorption of these substances from the gastrom' 
testinal tract and their consequent oral inefEcacy 
Although this indication for trying sublingual ther^ 
apy with diethylstilbcstrol does not exist, we dc' 
cided to study the response of patients to treatment 
by this route, a), to determine the relative effective- 
ness of the sublingual as compared with the oral and 
intramuscular routes, b), to provide an alternative 
method for patients who dishke swallowing tablets, 
c), to determine whether the incidence of nausea as 
compared with that following oral therapy might be 
diminished 
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METHODS 

Seventeen women suffering from typical symptoms 
of estrogen deficiency were chosen for this study. The 
chief complaints were similar in all of these cases and 
were chiefly hot flushes, headaches, nervousness, 
fatigue, insomnia and emotional instability The 
cause of the hypo cstnnism was spontaneous meno 
pause in 12 of the 17, removal of the ovaries m 4, and 
radium therapy to the pelvic organs in i Two of the 
patients were over 50 years of age, 8 were between 
40 and 50, 6 between 35 and 40, and 1 under 35 
Diethylstilbcstrol in propylene glycol^ (20 mg to 
the cc ) was administered by dropping the solution 
under the tongue with a medicine dropper The 
droppers used delivered 40 drops to the cc , so that 
1 drop twice daily, for example, gave a daily dose of 
1 o mg Patients were cautioned not to swallow the 
material, being instructed to spit out any excess fluid 
present in the mouth after allowing 4 minutes for 
absorption The dose used m most cases was 2 drops 
daily for 2 weeks, followed by a 2 week interval with- 
out medication, with regular repetition of the cycle 
In a few patients 4 drops (2 o mg ) daily were given 
for the 2 week period. A few patients required longer 
penods of treatment, and shorter intervals without 
medication to insure good relief of symptoms Re- 
sults were judged by a), the- relief of symptoms, and 
b), the changes in the vaginal smears No patient is 
included in this analysis who was not treated with the 
drops for at least i month Five were treated for 3 
months, 4 for 6 months, i for 9 months, i for 14 
months 

RESULTS 

Good relief of symptoms was obtained m 1 1 of the 
17 cases In judging the degree of relief, comparison 

* Ditthystilbeslrol m propylene glycol was supplied by theDe- 
partment of Medical Research of the Winthrop Chemical Co , 
170 Vanck St , New York City 
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was made with the improvement following oral 
diethylstilbestrol therapy or parenteral admimstra- 
tion of the natural estrogens to the patient during 
other periods of study. The degree of symptomatic 
relief was poor in 6 cases. In 4 of these 6 cases nausea 
was so troublesome that treatment was discontinued. 
Eight of the 17 patients experienced nausea at some 
time during the course of sublingual therapy. In 3 
instances this was temporary and good results with' 
out nausea were obtained with continued treatment. 
We have never encountered such a high incidence 
of nausea with orally administered diethylstilbestrol, 
our figures being 20 per cent for continuous medica' 
tion, but only 8.6 per cent with the interrupted 
method (2). Nausea was sufBcient to make sublingual 
therapy impractical in 5 of the 17 cases, or 30 per 
cent, even when the mode of interrupted treatment 
was used. It seems likely that the unpleasant taste 
of the material may have increased the frequency of 
•this symptom. 

Vaginal smear response was definite in all cases, 
the estrogenic effects of the material administered 
subhngually differing Httle from that obtained by the 
same doses given orally. Sublingual therapy proved 
to be no more effective per milligram administered 
than when given by the oral route, as judged by the 
effects on the vaginal smears. One mg. per day by 
mouth is approximately equivalent to i.o mg. per 
day when given sublingually or 0.5 mg. intramuscu' 
larly, as judged by ‘human assay’ as performed on 
this and previous groups of our patients. 

Of the II patients obtaining good results, i re' 
quired continuous therapy with i.o mg. sublingually. 
She has taken this steadily for over 14 months. This 
patient had had an artificial menopause produced by 
radium 3 years before onset of treatment. Her meno' 
pausal symptoms had been so severe that she was 
unable to obtain and hold a job even though it was 
economically necessary for her to do this. Hot flashes 
would occur 3 to 4 times nightly, and would be strong 
enough to waken the patient and disrupt sleep. Nei' 
vousness was acute; she was unable to talk without 
a quaver in her voice, was unable to mix and talk 
with people without crying. Partial relief had been 
obtained with the use of diethylstilbestrol in tablets. 


but the severe nausea encountered made it necessary 
for the patient to interrupt treatment so often that 
the vaginal smear rarely changed to more than i-ff. 
However, she was able to take the drops continu- 
ously without nausea. The vaginal smear changed 
from o to 4+ and has remained so until the present 
time. She has now secured and holds a fairly good 
position and has become socially adjusted again. 

Two patients required 4 drops (2.0 mg.) daily for 
2 weeks, when alternated with a 2-week period with- 
out treatment, while 6 patients did well with 2 
drops (1.0 mg.) on this schedule. Two patients did 
best when the drops were given for 3 weeks, and 
omitted for only i week. No other untoward symp- 
tom and no evidence of toxicity except nausea was 
observed in any of the 17 patients. 


SUMMARY 

1. Diethylstilbestrol in propylene glycol adminis- 
tered subhngually gave a positive vaginal smear re- 
sponse in all of 17 cases of hypo-estrinism. 

2. Relief of symptoms was good in ii cases; poor 
in 6. 

3. The chief cause of failure of symptomatic im- 
provement was nausea. Nausea occurred much more 
frequently with subhngual than with oral therapy. 

4. Per milligram of the diethylstilbestrol admim's- 
tered, sublingual therapy is approximately equivalent 
to oral therapy while intramuscular injection is ap- 
proximately twice as effective. 

5. In a small percentage of patients sublingual 
diethylstilbestrol therapy may prove preferable to the 
oral or intramuscular routes, or to pellet implantation. 
Oral administration remains the treatment of choice 
in the great majority of patients. 
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"NUMEROUS methods have been described for 
staining human spermatozoa Some of these 
A- N produce excellent results As a rule, how' 
ever, the methods which give the best results require 
several hours or days for completion This fact makes 
them more suited to research problems than to clinical 
studies 

Technicians not uncommonly experience difficulty 
in reproducing results when employing the staining 
methods of other workers In our laboratory we have 
not been able to produce satisfactory stains with any 
one of several generally accepted clinical methods 
for staining smears of human seminal fluid Wc have 
developed, therefore, a method for clinical use which 
has proved satisfactory m our hands This report 
presents the details of this method 


METHOD 

Smears of the seminal fluid are made, as soon as the 
specimen has liquefied, by drawing a drop of seminal 
fluid over a glass shde with the end of another slide 
The smears arc fixed by passing the slides several 
tunes through a flame Staining may be done at this 
point, or the smears may be stored for future study 
Three stains are utilized,- two of which are to be 
found commonly in the chnical laboratory These 
two are hematoxylin and eosin The third stain, fast 
green, is readily available although it is not in general 
use 

PROCEDURE 

After the smear is fixed with heat, the staining 
techmc proceeds throughout in Cophn jars as fol- 
lows 

i) Let stand in 95% alcohoF 5 to 10 minutes 
a) Wash out excess alcohol m tap water 

3) Stain for i minute m Hams’ hematoxylin (Hams* 
hematoxylin, i part, 8% alcohol, 3 parts) In mak- 
ing up the original stock solution of Hams' hema 
toxylin, 4 cc of glacial acetic acid are added to 100 
cc of stain 


Rweived for publication June a8 194a 
Part of the expenses of this study was defrayed by a grant to 
^ 2 ) fmm the Research Council of Duke University 

The hematoxylin eosin Y and fast green (certified) were ob 
^med from the National Aniline and Chemical Co , Inc , New 
York City 

® No methanol is used in this method 


4) Rinse out excess hematoxylin m distilled water 

5) Destain 5 to 7 seconds m acid alcohol (concentrated 
hydrochloric acid, i cc , 95 cc of 70% alcohol) 

6) Rinse thoroughly in distilled w'atcr 

7) Transfer to weak alkxtme water (ammonium hy- 
droxide, specific gravity' 090, a drops, tap water, 
60 cc ) for 5 to TO seconds 

8) Rinse m distilled v.'ater 

9) Countcr-statn m co<5in (eosin 'Y,' i gm , 25% alco- 
hol, 9y cc ) for 3 minutes 

10) Rinse quickly m distilled W'ater 

11) Counter stain in a 19 b Rqueous solution of fast 
green for 15 to 10 seconds 

12) fonse in 95% alcohol, leave stain streaking on 
shde 

ly) Rinse m absolute alcohol until, upon gross inspec- 
tion, the green dye has been wxishcd out This is a 
matter of a few seconds 

14) Clear for 3 minutes m xylol 

15) Mount m balsam 

The spermatozoa arc differentiated by this stain 
as follows acrosomc, hvender, nucleus, pink, body 
and tail, green The technique requires less than ay 
minutes to execute 


DISCUSSION 

There arc but few critical steps in this staining 
procedure The fast green has a tendency to wash out 
the eosin It is advisable, therefore, not to rinse the 
smear too thoroughly between the eosm and the 
green dye, nor to leave the smear longer than the 
stipulated time in the solution of fast green (Dcca- 
sionally, smears made of seminal specimens which 
are particularly mucoid are difficult to stain satis- 
factorily Such a smear can be stained with some sue 
ccss if first Wilhams’ (i) method of mucus liquefaction 
IS applied 

A high percentage of seminal fluids contain sper- 
matozoa which are morphologically normal in appear 
ance, but which are not stained by this method 
Multiple smears made from the same seminal speci- 
men show approximately the same percentage of 
these spermatozoa The percentage vanes greatly 
between seminal specimens The significance of this 
finding IS being studied 

We have found that smears which have been stored 
for several weeks stain as well as freshly made ones. 
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and that smears made from seminal fluid which has 
been refrigerated several days also stain well. 

This method of staining smears of seminal fluid 
has several features which are of some importance 
to the cUnician. a). The procedure may be completed 
in 25 minutes or less. b). Results can be duplicated 
by technicians unfamiliar with the procedure, c). 
Spermatozoa are stained differentially with regard to 
their morphologic characteristics, d). Freshly pre^ 
pared smears or old ones stain equally well. e). 
Readily obtainable stains are employed. 


SUMMARY 

A staining method is described for use in clinical 
studies of human seminal fluid. Harris’ hematoxylin 
and the counterstains, eosin-Y and fast green are em- 
ployed. The spermatozoa are differentiated morpho- 
logically. The technic requires less than 25 minutes 
to complete. 
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COMMUNICATIONS 
TO THE EDITORS 


Treatment of Amenorrhea with Diethyl- 
Stilbestrol and Chorionic Gonadotropin* 


Amenorrhea, whether primary or secondary, is 
l\ stiU a major therapeutic problem With rate ex- 
/\\ ceptions organotherapy has failed to elicit perma' 
ncntly good results At best, bleeding is induced upon 
withdraw’al of the cxpcnmcntally administered hormone 
without, how.cvcr, sustained cyclic menstruation there- 
after The ideal treatment has not been attained, because 
the etiology of amenorrhea remains unknown 
Recently Penchara' reported maximum stimulation of 
theimmaturc rat ovary with chorionic gonadotropin com- 
bined with dicthylstilbcstrol The stimulation exceeded 
that of any other experimental hormonal stimulus This 
combination of hormones was, therefore, given to iz 
amcnorrheic women in the hope that such therapy might 
effect more permanent results than were attained with 
cyclically administered sterols or with equine gonado- 
tropins The latter hormones had previously yielded vcr>» 
indifferent results m this cUnic 
Of the 12 patients, 4 complained of primary and 8 of 
secondary amenorrhea; only 8 were treated and observed 
long enough to warrant reporting All of these patients 
viere sterile 

Method In addition to the usual routine clinical data, 
urinary bioassays for gonadotropins (FSH) and estrogens, 
as well as endometnal biopsies were made before and 2 
'^ks after therapy was completed These hormones 
were determined on 7 to 10 pooled specimens of la-hour 
uigbt urmes The estrogens were estimated by modi6ca- 
^ns of existing methods of assay on spayed adult rats 
The gonadotropin was determined by the ^ndek alcohol- 
precipitation method, using immature mice Vaginal 
canalimtion, Graafian follicle stimulation, and vaginal 
commcation was taken as a positive response Some preg- 
nandiol determinations were made according to the 
method of Venning and Browne 
The B M R of all of the la patients was below normal, 
'trying from —15 to — a8 Accordingly, thyroid extract 
Was prescribed m doses of J to 2 grains daily with weekly 
^^^h month to avoid cumulative effects 
Oral diethyistilbestrol was given, usually for 2 weeks in 
eh month in i to 2 mg daily doses, the lesser dosage 
mg re^rved for those who complamed of nausea or 
other Side reactions 

Chorionic gonadotropin (APL) was injected twice or 
rice weekly m doses varying from 500 to 1000 i u for 

and a grant from Ayerst, McKenna 

Pfkcharz K I Sacnccgi 554 1940 


2 months, after which injections were stopped for one 
month to lessen the possibility of anti hormone effects 
A treatment schedule of 6 to 12 months in the above 
fashion was deemed an adequate trial 

Results No severe side reactions were noted m any pa- 
tient Occasional headaches were induced and rt tvas not 
clear which of the two hormones was responsible 

The essential diagnostic and therapeutic data are de- 
picted in the accompanying table 

No sinking advantages can be claimed for this tnal 
therapy as compared with c>chcally administered sterols 
or other gonadotropic treatment patient with pn 
maty, and 2 patients with secondary amenorrhea, have 
continued to menstruate from poorly developed endo- 
metna at long and irregular intervals, but not without oc- 
casional supplemental therapy with oral estrogens, such as 
diethyIstiib<»troI or the naturally conjugated estrogens f 
The other patients were wholly refractory to treatment 
Infertility was not influenced Bioassay yielded no data of 
staking diagnostic or therapeutic significance 
Most of the values before and after the cxpcnmental 
treatment fall within normal limits It is apparent, how- 
ever, that the increased estrogenic titers following therapy 
were not of the same high level as seen at the mid or pre- 
menstrual phases of the normal cycle In one case treat- 
ment seems to have actually depressed the values for 
estrogens The \'3)ues for the pituitary gonadotropic factor 
were not significant They did not attain castrate nor 
menopausal levels The cxpcnmental therapy did suppress 
FSH excretion in 3 cases 

The endometrium showed increased proliferation in all 
eases but never progestational reaction 

Comment Most of the evidence here and elsewhere 
points to ovarian and endometnal rcfractivity to hormonal 
stimulation and until this refractory state is better under- 
stood, the problem of amenorrhea remains unsolved It is 
apparent that fair amounts of circulating hormones may 
activate an atrophic endometrium, but this docs not stimu- 
late a true menstruation It is possible that more con- 
centrated dosage would have elicited better responses 
But here again the intangible factors of variability of organ 
or species response to hormonal stimulation compbeate the 
question of adequate dosage This clinical experiment 
again emphasizes the fact that laboratory observations are 
not necessarily appbcablc to the human subject 

t The natural estrogen (Premarm) was supplied by Ayerst 
McKenna and Hamson, Rouses Point, N Y 

Histological preparation and interpretation of the endometnal 
biopsies by Dr J Tragerman is gratefully acknowledged 
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and that smears made from seminal fluid which has 
been refrigerated several days also stain well. 

This method of staining smears of seminal fluid 
has several features which are of some importance 
to the clinician, a). The procedure may be completed 
in 2,5 minutes or less. b). Results can be duplicated 
by technicians unfamiliar with the procedure, c). 
Spermatozoa are stained differentially with regard to 
their morphologic characteristics, d). Freshly pre- 
pared smears or old ones stain equally well. e). 
Readily obtainable stains are employed. 


SUMMARY 

A staining method is described for use in clinical 
studies of human seminal fluid. Harris’ hematoxylin 
and the counterstains, eosin-Y and fast green arc em- 
ployed. The spermatozoa are differentiated morpho- 
logically. The technic requires less than 25 minutes 
to complete. 
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Androgen Therapy in Women 


To THE Editor 

F ads and fashions aUvays have charactenzed the 
practice of medicine, indeed, even disca^s arc not 
free from these vagancs, as our old Profcsvir of 
Medicine observed in a paper on 'Fashions in Typhoid 
Fever,' but unfortunately clinical endocrinology in recent 
years has had more than a healthy share of these The 
past 12 years have seen extravagant therapeutic cx' 
’ cursions involving the use of chononic gonadotropin, 
equine gonadotropin and now the currently popular ones, 
androgens and dicthylstilbcstrol 
The organothcrapcutist of several decades past did 
little harm and dubious good with his glandular potions 
regardless of his ardent cmpinasm or the woeful paucity 
of his prethcrapcutic diagnostic endeavors Now, however, 
there IS not the same immunity for the careless or un' 
scientific therapeutic enthusiast Many of the currently 
available endocrine preparations arc powerful phirmaco- 
dynamic pnnciplcs, which, depending upon the skill of the 
clinician, may be implements for the repair of damaged 
glandular systems or may act as tools for wrecking com* 
plctely the physiologic economy of patients 
The recent widespread employment of androgens in the 
treatment of many of the functional aberrations and of' 
game di«cascs of women's gynccic system has gone too 
long undenounced as a deplorable example of highly 
odangcrous empiricism When carefully controlled scientific 
studies of the pharmacologic elFccts of androgens upon 
u-omen w.ere being reported by competent workers, there 
was the obvious justification that here was a new scientific 
gimcrack ixhich xns yielding stimulating cxpcnracntal 
data At the present time, howc\*cr, with pharmaceutical 
concerns ixndely advxrrtising androgens for use in ^ynecic 
disorders m this and other journals, conscientious and 
scientific clmicians cannot continue to dismiss plaadly 
this victimization of women as bemg the result of natural 
grow, mg pains' of a new science. 


the therapeutic implication tint these conditions are 
hyperovamn ones? Most conscrxmtivc gynecologists 
realize the need for adequate implements capable of stimu' 
bating hypofunctioning ovaries, upon the existence of 
which so many gynecologic aberrations arc predicated 
Wherein docs tficrc exist the need for tlic further depres- 
sing of thc^ hy pofunctioning ovaries’ 

Aggraxmtion of ovarian failure, while a cogent contra* 
“‘indication to the use of androgens m most gynecologic 
states, IS not tlic gravest of these contra-indications The 
most senous complication of androgenic therapy in the 
female IS the cosmetic and contra‘icxual mutilation which 
It may produce Any clinician practicing endoenne gyne- 
cology sees far more hirsute women than he can dcpillatc, 
in fact, far more than he can con^ientiouslj' offer any 
therapeutic hopes. Why’ should tins number be increased 
willfully by unnecessary tlicrapy’ 

It may be argued that these virilization phenomena, if 
they do appear during androgenic therapy, will disappear 
upon Its discontinuation Some of these may disappear; 
others arc irreversible. The excessive hair may fall slowly 
following cessation of therapy all may not disappear Tlic 
laryngeal changes, responsible for the throaty, husky 
voice, do not leave the individual 

Some workers have j'ustificd the production of diese 
distressing p^eudohcrmaphroditical signs upon the bisis 
of the therapeutic results obtained, i c , relief from endo- 
metriosis, and shrmlage of fibromyomatous tumors Ad- 
mitting the fact that some gynecologists arc possessed of 
a furore opcruntii-ui, and that under these circumstances, 
conservative endocrine therapy has been a boon to many 
women, surgery for endometriosis and for fibromyomata 
seems far more conservative than contrascxual bormoml 
mutilation of the woman 

This writer has seen a number of pathetic examples of 
unjustified androgenic therapy Tlic most pathetic and 
flagrant of these eases was the following 


Despite the het that, as y et, careful clinical studies have lutient. a 1 5 ?•> carold girl, was seen by a neurologist be* 

Msd to identify a single s>-ndroinc m women due to a cau«:of progrc«ncniu<cuhr,.catnes,of2 tyors-dumt.on Hi, 
^ndtogeniesmtcandtegardlessoftherjcttlntno 

g rally acceptable proof has been advanced as to the untcr bccauvi of 3 strange history of androgenic therapy havin'^ 
physiologic role of androgens in gy’nccic endocrinology’, iK».n employed previously and because of the oinious contra* 
androgenic therapy continues to be a common practice sexual dfccts of this The endocrine record was as 
Why IS this, we ask. Is it because clinicians find them- The puicnt's adol^mcc had been normal 
selves unable to resist the commercial solicitations of occurred at iv years of age. S<^al maturation bi 

pharmaceutical chemists who. having male hormones to Mcn^s had continued re^hrly and without 

selEbutembarossed by such a bm.tcd 6cld m androloB.c 

practice, msist that these be used in gynecology? 1$ said to have received 25 mj 

Androgens have come to be used inseparably with cs- mcnmuscubrly every 3 to 4 days 
trogens under diverse circumstances, including prolonged menstrual period occurred follow u 
excessive utenne bleedmg, menopausal symptomatol- No furth^men^s occurred The pa 
ogy, undesired lactation, menstrual migraine, dysmenor- J 

rhea, cydomastopathy. « cetera. EquaV wa, acme .„„ea« n 

often better, symptomatic responses have been o^raine ^ ^ family physician ttar^ 

m these conditions from the use of estrogens The ra- before the patient was seen 

tionale of risking grave vinhzation scqucllac from un* ^o^th after treatment was <i^. 
necessary androgenic therapy is incomprehensible stopped the J 

Androgenic therapy is admitted by its “^T^^ursutuni.Aghtky^.^^ 

produce L the most part ‘ovanan negating' responses loftbe ute„.. 


matology until one year previously when tb- piti-- ^ f/f" 

physician who is said to have started her on rl"* ^ “ 

She is said to have received 25 mg of ‘^^^77 

intnmuvularly every 3 to 4 days for to 
menstrual period occurred following tii> 

No further menses occurred The patie: • ^ C/ssr' 

she could hardly talk There was 
breasts There was some increase n hTr" ^ T* 

became worse — 'Sen- m 

A wise family phys,cu„ jtKnri - 
before the patient was " 

month after treatment was df. ^ * 

J^tment was stonoeH fX- . 
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The only apparent foundation which the patient’s 
physician had for initiating androgenic therapy of this 
httle girl, who was obviously normal from a gynecologic 
and endocrine point of view, must have been that he had 
been told that androgens, among their various other phar- 
macologic properties, possessed the abih'ty to stimulate the 
volume of skeletal muscles. It goes without saying that 
the androgenic therapy given this patient had no effect on 
her Landouzy-Dejerine paralysis. 

From these considerations it seems obvious that any 


androgenic therapy of woman, regardless of what its pre- 
sumed foundations may be, should be considered contra- 
indicated and that, when this therapeutic approach be 
embarked upon, the patient is exposed needlessly to pos- 
sible pharmacologic mayhem. 

E. C. Hamblen, M.D. 

Du\e Hospital 
Du\e University 
Durham, 7^.C. 
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T herapy op deficient testicular function is in 
dicated chiefly for two reasons, a), the rational 
treatment of various hypogonadal states in 
which altetatiotis of body habitus assume cUtucal 
importance, and b), the correction of seminal inadc' 
quacy which impairs fertility The internist, urolo 
gist and endocrinologist usually originate and super- 
vise the therapeutic approach to the former group, 
the gynecologist, as a part of the gynecologic and 
andrologic investigation of barren couples, usually 
initiates mvesti^tion of the fertility of husbands 
Professional contact is established when the wife 
of one of these couples seeVs the gynecologist’s ad- 
vice as to why she has not become pregnant Since, 
as a rule, the husband has not considered the likeli- 
hood of his sejcual function being at fault, the re- 
sponsibibty of orienting him as to the necessity for, 
and the scope of his examination usually falls upon 
the gynecologist Frequently, the seminal stoics 
must be made by the gynecologist or his trained 
assistants rather than relying upon the urologist for 
these data, this fact often closely associates the 
gynecologist with the results of any therapeutic en- 
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dcavors which may be necessary m the husband's 
case His counsel is sought by the husband and by the 
Wife as to the prognosis, when all of the diagnostic 
data Have been collected Good sound clinical judg- 
ment of the gynecologist may prevent unwarranted 
therapeutic exploitation of husbands by overly 
cndocnnc'conscious consultants 

In the fertility group, symptoms and signs com- 
monly ascribed to hypogonadism arc often lacking, 
although It IS to be recalled that seminal inadequacy, 
cither relative or absolute, is manifested m both 
groups of patients For orientation, therefore, review 
of seminal and endocrine physiology of the testes, 
endoenne pathology and the diagnosis of gonadal 
levels of function 15 pertinent 

EHOOOWm PHYSIOLOGY 

The physiologic role of the testes is a two fold 
one, a), to produce an abundance of healthy sperma- 
tozoa for the fertilization of ova, and h), to supply a 
hormone, testosterone, capable of producing growth, 
differentiation and functional adequacy of normal 
adult sexual apparatus 

Spermatozoa develop from the spermatogonia of the 
seminiferous tubules Testosterone is thought to be 
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secreted by the Leydig cells in the interstices of the 
testis. Both the seminal epithelium and the inter' 
stitial elements, i.e., the exocrine and the endocrine 
functions, are dependent for nonnal activity upon the 
gonadotropic influences of the anterior lobe of the 
pituitary. It has been assumed generally that the 
gonadotropic complex which is responsible for lu' 
teinizing phenomena in the female is concerned with 
tropic influences upon the interstitial elements of the 
testis while that complex which governs follicle 
maturation in the female produces stimulation of the 
germinal epithelium of the male. 

These gonadahpituitary interrelationships have 
been established from experimental data secured by 
studies upon laboratory animals. Some generah'za' 
tions from these data are : a). Removal of the pituitary 
produces testicular atrophy which involves both in' 
terstitial and germinal elements, b), Castration results 
in hyperactivity of gonadotropic function of the 
pituitary, associated in some species with character' 
istic cytologic alterations of the gland, c), Implants 
of pituitary glands or injections of active gonado' 
tropic extracts repair post-hypophysectomy damage, 
if this has not proceeded too far or existed too long, 
d), Implants of testis or injections of active andrO' 
genic extracts (or crystalline testosterone or its 
esters) restore normal pituitary function after gon' 
adectomy. 

Van Dyke (i), however, has summarized data 
which conflict with the generally accepted concept 
of biphasic specificity of the pituitary gonadotropic 
complexes, a). Either factor of the gonadotropic com' 
plex will support spermatogenesis in mature hy- 
pophysectomized male rats but the luteinizing fraction 
is necessary for maintenance of the interstitial cells, 
b). In the same test animal, spermatogenesis can be 
maintained if androgens are given promptly after 
hypophysectomy. c). The pituitary of the intact male 
rat apparently secretes only the follicle'Stimulating 
fractions, although small amounts of the luteinizing 
fraction have been encountered after implantation of 
pituitary tissue in this animal. 

Increases in the gonadotropic activity of the 
pituitary produce increased testicular activity which 
results in the outpouring of additional testosterone, 
the effect of which is to depress pituitary function. 
On this basis the existence of another hormone, 
thought to be produced by the germinal epithelium 
and to be concerned with the regulation of the tropic 
effects of the pituitary upon this epithelium, has been 
suggested by some investigators. Despite some sup- 
portive evidence from clinical and laboratory data 
factual proof that the testis secretes a second hormone 
has not been ad%^nced. 

Ch'nical obser\'ations support these concepts of 
gonadal-pituitary interrelationships. Gonadal failure. 


both exocrine and endocrine, is common in pituitary 
disease, i.e., adiposogenitalism, pituitary dwarfism, 
pituitary cachexia and basophilism. The grades of 
hypogonadism which are associated with various 
alterations in pituitary function have not been de- 
fined as clearly as desirable, in regard to either germi- 
nal or endocrine levels of function. The clinical find- 
ings in severe grades of pituitary failure, however, arc 
striking and unequivocal. 

Thyro-gonadal interrelations have been delineated 
even less clearly. The good therapeutic results which 
follow the ‘empiric’ use of thyroid substance in pa- 
tients of both sexes with lowered fertility support 
the belief that close integration of the functions of the 
thyroid and gonads exist. On the contrary, hypo- 
metabohsm may exist in individuals of either sex 
with little demonstrable evidence of endocrine or 
germinal impairment (2). 

Experimental data from laboratory animals indicate 
that, as a rule, disturbances in thyroid function im- 
pair spermatogenesis. Some animals, as Moore (3) 
has observed, appear to be singularly independent of 
the thyroid in this regard, i.e., the frog tadpole 
(Allen, 1918, quoted by Moore) and the immature 
rat (Ross, 1936--1938, quoted by Moore). Moore has 
concluded from a review of the experimental data 
that no direct relationship has been established be- 
tween the thyroid and the testis and that good evi- 
dence exists that the indirect associations are medi- 
ated by way of the alterations in metabolism. 

While pertinent interrelationships of the thymus 
and pineal with testicular function have been sug- 
gested, only the pituitary has been proven to have 
a dominant role in the sexual physiology of the male. 
Normal sexual function requires an adequate level 
of general health so that diseases or functional altera- 
tions in any of the glands, as well as chronic or acute 
constitutional diseases, inanition, avitaminosis and in- 
toxications induce alterations in testicular function; 
these, however, are, for the most part, indirect rather 
than direct influences upon the endocrine system. 

ENDOCRINE PATHOLOGY 

Alterations in testicular function may arise from 
diverse causes; failure may result from intrinsic in- 
adequacy of the gonads or from damage produced by 
disease or trauma; it may be secondary to disturb- 
ances in other endocrine glands or it may be due to 
secondary depressing effects of constitutional dis- 
ease or impairment. These various etiologic factors 
produce fluctuations in the gonado-pituitary reciproc- 
ities, important elements of which are levels of hor- 
monal secretion and receptivity or responsiveness o 
end organs. 

Gonadal failure may be of two types; it may em- 
brace both the endocrine (interstitial) and cxocrini. 
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(seminal) functions, or it may be characterised by 
seminal feilure alone. No ckat'Cut instances of endo* 
enne failure with persistence of normal germinal 
activity exist A suggested classification for gonadal 
failure is the following one, 

I Androgenic and seminal failure (hypogonadism) 

1 Intrinsic or primary in gonads 

a Adolescent hypogonadism due to cmbryologic 
faults or disease 
b Senile hypogonadism 

c Hypogonadism due to acquired disease (orchitis) 
or tumors 

d Surgical or roentgenologic hypogonadism 

2 Hypogonadism, secondary to other disorders 
a Due to pituitary disease 

b Due to diabetes mclUtus 
c Due to adrenal disease 

d Due to causes primarily cxtra-cndcKrinc m nature 

II Seminal failure, without androgenic failure 

1 Intnnsic m gonads due to failure of descent 

2 Due to thyroid disease 

3 Due to adrenal disease 

4 Extra*cndocrine, due to toxins, chemicals, high fever 
and sexual excess 

The various alterations in endocrine levels and m 
end organ responsiveness which characterize these 
various types of testicular failure are reviewed 
briefly 

Intrinsic hypogonadism No significant impairment 
of pituitary function occurs Due to the absence of 
the ‘conditioning’ action of normal androgenic levels, 
a compensatory hypergonadotropic state in the 
pituitary may ensue, designed to overcome the char^ 
actenstic relative non responsiveness or refmetory 
state of the gonads 

A brief consideration of the basic pathology under 
these circumstances affords little rationale for gonadcH 
tropic therapy. Various grades of hypoplasia or 
aplasia result from embryologic faults or fetal dis* 
eases, such as syphilis Gonads arc rarely absent. 
Hypoplasia involves both germinal and interstitial 
elements Small fibrous nodules in the scrotum may 
constitute the only vestige of gonads 

It IS correct to assume, perhaps, that senescent 
hypogonadism of the male, as in the female, is due to 
development of an intrinsic refractivity of the 
gonads, although, as Engle has observed (4), the de- 
generative changes in the testes are not as striking as 
those in the ovaries The increased excretion of 
gonadotropins in aging man is not as definite as that 
m the climacteric woman. Despite thickening of the 
basement membrane of the seminiferous tubules and 
of the surrounding tunica propria which is probably 
the results of altered vascularity, evidences of active 
spermatogenesis have been observed in the testes of 


men m the sixth and seventh decades of life. The in- 
tegrity of the physiologic functions of the seminifer- 
ous tubules is accepted generally as evidence of ade- 
quate endocrine function of the gonads While it 
has been said that the interstitial function outlasts 
the seminiferous one, the most striking changes of 
the sexual apparatus m aging occur in the prostate. 

Local diseases of the epididymis or the funicular 
structures, and certain surgical procedures which 
interfere with testicular circulation, may result in 
x'arious degrees of testicular fibrosis and atrophy with 
consequent functional impairment Orchitis, com- 
plicating many diseases, may be followed by varying 
aberrations. These alterations which arc often focal 
rather than general and involve both the interstitial 
and germinal elements, include impairment of vascu- 
larity, fibrosis and focal necrosis, and hyalinization 
of the seminiferous tubules In adx'anccd grades of 
testicular atrophy, the seminiferous epithelium may 
be reduced to a state of rather complete degeneration 
in which only a few Sertoli cells remain While vari- 
ous drugs and chemicals exert profound gonadopathic 
influences, these affect, for the most part, the germinal 
rather than the interstitial elements and arc discussed, 
accordingly, in the consideration of seminal failure 
occurring without significant endocrine impairment. 
The functional break m this group of conditions oc- 
curs m the end organ or gonad portion of the pitui- 
tary-gonad axis with the result that any alterations 
which may occur m pituitary levels of function arc in 
the order of increases rather than decreases 

Testicular tumors tend to produce seminal and 
usually androgenic failure These tumors include those 
originating m d), connective tissue, fibromata and 
myomata, or b), seminiferous epithelium, semmomata, 
and they have no intrinsic endocrine secretion; 
those originating from c), misplaced or embryonal sex 
cells, teratomata, chorion epitheliomata, or from d), 
interstitial tissue, such as adenomata of undescended 
or atrophic testes, neoplastic-hkc hyperplasia, these 
are associated frequently with alterations in endo- 
crine function, such as an increased secretion of 
gonadotropins, androgens or estrogens Despite the 
increased androgenic secretion of some interstitial 
cell tumors, which may result in precocious adoles- 
cence, damage to the setmtuferous elements may occur 
as the result of depression of pituitary function in- 
duced by the high androgenic titers Chorion epi 
theliomata, causing at times gynecomastia and lacta- 
tion, may produce atrophy of the unmvolved testis 
due to the direct action of the large amounts of 
estrogenic secretion and to pituitary depression 
Unilateral testicular tumors of non endocrine nature 
may cause little apparent endocrine or seminal im 
pairment, if the unmvolved testis is healthy and 
capable of compensation 
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Similar observations characterize the endocrine 
and germinal pathology which follows roentgenologic 
damage to the gonads. The early effects of testicular 
irradiation are on the spermatogenic cells, involving 
the least differentiated elements, the spermatogonia, 
and progressing, when severe damage has been in- 
flicted, to a complete destruction of the germinal 
epithelium except, perhaps, for a few Sertoli cells. 
When there has been heavy irradiation, the inter- 
stitial elements are destroyed and fibrous atrophy of 
the testes ensues. 

Hypogonadism, due to pituitary disease. Clinical 
syndromes resulting from pituitary disease are char- 
acterized generally by hypogonadism. No initial in- 
trinsic aberrations occur in the gonads as regards 
their responsiveness, although, as Van Dyke (i) has 
observed, some experimental studies indicate that 
even a short period of pituitary deficiency may lessen 
markedly their sensitivity to therapy. Under these 
circumstances, it would seem likely that promptly 
initiated and adequately administered gonadotropic 
therapy might be able to restore normal gonadal 
function. 

Hypogonadism may characterize some syndromes 
in which hyperactivity of certain functions of the 
pituitary exist, i.e., acromegaly and giantism. Several 
explanations have been suggested for this. Gonado- 
tropic function of the pituitary may be suppressed 
by the increase in other functions, i.e., growth; the 
gonads may be overstimulated with subsequent 
atrophy; the gonadotropic function of the pituitary, 
in turn, may be depressed by the increased outpour- 
ing of androgens. 

Pituitary-gonadal reciprocities have been defined 
clearly from studies upon the effects of hypophysec- 
tomies of various experimental animals, as the result 
of the pioneer work of P. E. Smith. The effects of 
pituitary failure on the gonads and accessory sexual 
apparatus are illustrated best by the characteristic 
findings in hypophysectomized monkeys (5). In the 
testes of the adult hypophysectomized monkey only 
an occasional spermatogonium remains on the base- 
ment membrane. Indifferent or Sertoli-like cells make 
up the bulk of the seminiferous epithelium. The ap- 
pearance becomes characteristic of that of prepubes- 
cence in the monkey and in the human male. Al- 
though the Leydig cells become functionally inactive, 
few striking cytologic alterations occur. Atrophic 
changes in the accessory sexual apparatus occur, how- 
ever; these are of the same order as those which 
follow castration. From this description, it is evident 
that hypophysectomy or pituitary failure induces 
both germinal and endocrine failure of the testes. 

Of the \^rious pituitary syndromes, that of pitui- 
tary cachexia (Simmonds’ disease) yields the most 


striking degree of gonadal failure, one which is com- 
parable to that observed following hypophysectomy. 
The other syndromes, such as pituitary dwarfism, 
adiposogenitahsm, acromegaly and pituitary basoph- 
ilism as well as those instances in which neoplasms 
about the pituitary interfere with its function, are 
characterized by various grades of gonadal failure, 
which involve both endocrine and germinal elements. 

Hypogonadism, due to diabetes mellitus. Decreases 
in sexual potency, progressing at times to complete 
impotency and lowered fertility occur commonly in 
severe diabetics. Since these symptoms of hypo- 
gonadism are not always corrected by adequate di- 
etetic measures and insulin therapy, they cannot be 
related in their entirety to the effects of the dis- 
turbed metabolism, malnutrition and cachexia pro- 
duced by the disease. In the chronic cases, Koch (6) 
regards the cause of testicular impairment as circula- 
tory in origin, due to the development of arterio- 
sclerosis. 

There is a surprising paucity of descriptions of 
sexual alterations in this condition. Warren (7) has 
observed no testicular alterations other than cessation 
of spermatogenesis and some increase in the thickness 
of the basement membrane of the tubules. He states 
that in the adequately treated patient there is no 
alteration from the usual testicular picture. Koch (6), 
however, has observed atrophy of the seminiferous 
tubules, followed in some instances by increase in 
interstitial tissue. Kyrle (8) describes the occurrence 
of testicular atrophy of the same order as seen in con- 
junction with severe metabolic disease, acute and 
chronic infections and diseases of the circulatory 


system. The fact that, under adequate therapy, nor- 
mal gonadal function returns in many instances indi- 
cates the likely existence, prior to therapy, of a dis- 
turbed pituitary function secondary to metabolic and 
nutritional factors and the possible non-existence of 
any significant aberration in gonadal responsiveness. 
In the instance wherein hypogonadism continues de- 
spite adequate diabetic therapy, it seems reasonable 
to infer that circulatory alterations have produced 
intrinsic testicular damage of such degree as to render 
the testes unresponsive to normal pituitary influences. 

Hypogonadism due to adrenal disease. In the hypo- 
cortical syndrome (Addison’s disease), hypogonadism 
is common. Decreases in libido and lowering of fer- 


tility occur. Rowntree and Snell (9) andGroIIman 
(10) describe the association of testicular atrophy 
with the disease. This involves both the germinal an 


the interstitial elements. The cause of this hypo- 
gonadism appears to be, most likely, a disturbance m 
pituitary function, secondary to the metabolic is- 
turbances and the cachexia which characterize t ^ 
disease. That no significant impairment of testicu ar 
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responsiveness necessarily follows is indicated by the 
fact that, during remissions of the disease, or as a 
result of therapy, adequate gonadal function may rc' 
turn 

Hypogonadism due to causes pntnanly extra'cndo' 
erme in nature The most common of these arc the 
debilitating effects of acute and chronic diseases, 
malnutrition and deficiency states In these condi* 
tions, both endocrine and germinal impairment result 
from secondary alterations in the function of the 
pituitary Any direct damage to the testes under 
these circumstances precludes their normal respon- 
siveness if and when nonnal pituitary function re- 
turns 

As Reynolds and Macomber (n) observed, the 
testes become soft and decrease in size in malnutrition 
Jaffe (12) reported that in chronic diseases the sem- 
iniferous tubules were separated by broad and mostly 
edematous connective tissue Cordes (13) found sper- 
matogenesis depressed in various acute diseases, he 
reported that the seminiferous tubules were thick- 
ened and the interstitial elements increased in mal- 
nutrition Van Hansemann (14) was of the opinion 
that some increase in the interstitial cells occurs m 
all cachexias Moore (3), however, has observed that 
these conditions, when severe enough to interfere 
With pituitary secretion, arc always followed by low 
androgemc secretion Simmonds (15) has observed 
that many chronic diseases may produce seminal 
failure without apparent alterations m the external 
appearance of the testes Swelt and K’Ang (16) 
noted degeneration and hyalinization of the seminal 
epithelium and Besscy and Wol brook (17) reported 
testicular atrophy in vitamin A deficiencies Testicular 
atrophy and germinal impairment have been described 
m vitamin B deficiency, Parkes (18) related these to 
secondary alterations in the function of the pituitary 
The striking effects of vitamin E deficiency in experi- 
mental animals, according to Mason (19), involve 
only the germinal epithelium and arc associated 
with no androgenic deficiency Jackson (20) has 
summarized the effects of inanition and malnutrition 
upon the testes in his general monograph on the 
subject 

Extreme sexual excesses may lead to hypogonad- 
ism As an example of such excesses, Lepinasse (21) 
recalls the Mujerados of Mexico, whose sexual de- 
cadence was produced by artificial irritation Conse- 
quent to the induced and almost continual sperma- 
torrhea, marked testicular and genital atrophy 
^curred, associated frequently with loss of pubic 
hair and gynecomastia In these instances, it is ob 
vious that the subsequent hypogonadism is caused by 
direct testicular damage Alterations, if any, occur 
ring m the pituitary function arc in the order of m 


creases Exhaustion of the testes produces intrinsic 
reftactivity to pituitary influences. 

Scmmal /fldtire of intrinsic gonadal origin due to 
failure of descent. The thcrmo-sensisitivity of the 
seminiferous apparatus of the testes and its de- 
pendence for integrity of function upon the efficient 
scrotal thermo regulatory function arc well known 
Ectopia of the testes resulting in ingumaLor ab- 
dominal locations produces germinal impairment and, 
if it continues over long periods of time, interference 
with endocrine function; this may occur in eases 
classified in Group I, also That these effects are 
direct testicular ones is obvious If testicular impair- 
ment has not progressed too far, deposition of the 
testes into the scrotum is followed by a return of 
germinal and endocrine functions 

Fchzct and Branca (quoted by Moore, 3) studied 
51 cryptorchid testes ^cy found that the majority 
contained no cells of the germinal line A few showed 
spermatogonia, but only two contained spermatids 
None of the senes had produced spermatozoa. Moore 
(3) has observed that, while the interstitial tissue of 
the cryptorchid testes secretes androgens, this secre- 
tion level may be lower than normal, an opinion 
which IS shared by Korcnchcvsl y (quoted by Moore, 
3) Earlier opinions had been stated that often the 
amount of interstitial tissue was greater than normal 
and that there was an increase m the secretory ac- 
tivity of these elements Many experimental data, as 
well as clinical observations, suggest that there re- 
sults some endocrine impairment of the testes when 
the abdominal position is maintained over long pe- 
riods of time. The studies of Hanes and Hooker 
(quoted by Moore, 3) upon the androgenic content 
of scrotal and cryptorchid hog testes bear out this 
belief. 

Seminal failure due to thyroid disease It is general 
clinical knowledge that impairment of thyroid func- 
tion commonly results in disturbances of gonadal 
function These thyro gonadal relationships have 
been studied more intensively in the female, in whom 
the gonadal manifestations of thyroid disease are 
more striking In neither sex have any thoroughly 
acceptable experimental or chnical data regarding the 
modus opcrandi of these effects been accumulated 
Salter (22) has suggested three possible types of 
thyro gonadal reciprocities, a), a ‘peripheral sensi- 
tization’ of tissues by the thyroid principle to gonadal 
hormones, b), effects produced by thyroid principle 
on the pituitary-gonadal axis, or vice versa, and c), 
indirect effects of the thyroid on the gonads by way 
of other glands, e g , the adrenal Moore (3) con 
sidered that thyroid effects upon the gonads were in- 
direct and by virtue of the associated metabohe 
alterations Van Dyke (i) has concluded that thyroid 
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secretion is probably of no great significance in the 
regulation of gonadal function, its usual effect, if 
any, being to lessen the action of the follicle-stimulat- 
ing hormone. The experimental studies of Tyndale 
and Levin (23) suggested that this is a peripheral 
effect on the reactivity of the gonadal tissue rather 
than an effect on pituitary function. The observations 
of Howell (24) are difficult to reconcile with these 
views. This worker found increased gonadotropic 
titers in the urine of patients of both sexes with 
thyroid diseases, i.e., exophthalmic goiter, myxedema 
and adenomatous goiter. Our group (2) could find no 
direct effects of thyroid substance upon the pituitary^ 
gonadal axis. 

Meager, indeed, are any exact clmico'pathologic 
descriptions of the gonads in thyroid disease. General 
statements abound. Howard (25) observed that 
genital hypoplasia is not infrequent in hyperthy- 
roidism but that no appreciable anatomic changes 
occur in the gonads. It may be assumed that the loss 
of libido and sterility in advanced hyperthyroidism 
may be due to the effect of the cachexia upon the 
pituitary function. The sexuafretarding effects of 
childhood hypothyroidism and cretinism are well 
known. Howard observed that complete impotence 
is the rule in cretins and quoted Langhans that the 
testes and epididymides of a 24-year-'0ld cretin were 
of ‘'child'like site’ and that spermatozoa were absent 
or markedly decreased in number. Clinical observa- 
tions, however, indicate that sterility is not neces- 
sarily the rule with moderate or even severe hypo- 
thyroidism. Rolleston (26) has cautioned that men 
with myxedema are not necessarily sterile. Some of 
the best seminal specimens seen in our clinic were from 
men with low metabolic rates. Maranon (27) has 
reported the occurrence of left gynecomastia in two 
males with hyperthyroidism. There is good reason 
to believe that the primary gonadal effect of thyroid 
disease is peripheral and, for the most part, germinal 
in nature, the disturbed metabolism resulting in the 
formation of germinally inadequate spermatozoa. 

Seminal failure due to adrenal disease. The signifi- 
cant effects of hyperplasia or tumors of the adrenal 
cortex upon the gemtal system are well known. The 
effects are produced by the outpouring of large 
amounts of androgens. In those cases arising before 
adolescence, which are those showing the most strik- 
ing endocrine effects, spermatogenic function of the 
gonads fails to keep pace with the interstitial func- 
tion. Germinal inadequacy is common in this condi- 
tion, its cause probably being related to the depress- 
ing effect of the androgens upon pituitary gonado- 
tropins. 

Broster et al. (28) reported that their studies of the 
testes of 13 patients, who had developed adrenal 


pathology during pre-adolescence, indicated the 
existence of spermatogenesis in only one case, where- 
as in 10 cases activity of the interstitial elements was 
observed. In the group of patients of pre-adolescent 
age, the testicular histology was not grossly abnormal, 
except that testicular tubules were less numerous 
than normal and there was some increase in the 
stroma. Spermatogenic epithelium appeared quies- 
cent. Those patients of the group, however, who 
were of post-adolescent age showed a quite different 
picture. Spermatogenesis was inhibited, with result- 
ing aspermia although the seminal epithelium did not 
necessarily show atrophy. There was a marked hy- 
perplasia of the interstitial elements, the cells of 
which often formed large islets between the tubules. 

Seminal failure due to extra^endocrine causes. 
These causes include the action of certain toxins and 
chemicals, febrile attacks and sexual excess. These ef- 
fects are essentially local ones on the germinal epi- 
thelium without any or with minimal endocrine im- 
pairment. Certain toxins and various organic com- 
pounds and salts of heavy metals have depressing 
effects on spermatogenesis itself or on mature sper- 
matozoa. Recently, sulfanilamide has been described 
as having depressing action on the seminal function 
(29). Alcohol is said to exert injurious effcets on the 
germinal elements. Tobacco, too, may have harmful 
effects. Moore (3) has stated that prolonged febrile 
states are followed not infrequently by temporary 
sterility. Mills (30) found many instances in which 
the germinal epitheh'um was destroyed during attacks 
of epidemic pneumonia. Experimental studies on the 
rat (31), guinea pig (32), ram (33) and man (34) have 
indicated the extreme sensitivity of the spermato- 
genic apparatus to increased temperatures. On the 
other hand, spermatozoa are quite tolerant of low 
temperatures (35). Doubtless, the frequency of inter- 
course may play a role in seminal failure. What may 
be a normal and physiologic sexual regime for one 
individual may prove an exhausting drain upon the 
germinal epithelium of another. Desire for paternity, 
failure to achieve this desire and an increase in the 
number of sexual attempts are commonly observed 
to develop into a vicious circle leading to sexual ex- 
haustion and seminal depletion. 

DIAGNOSIS OF LEVELS OF GONADAL FUNCTION 

This section must consider both the germinal and 
endocrine functions. The presence or absence or 
libido sexualis cannot be taken as proof of the non- 
existence or existence of hypogonadism. Rowe (36) 
wisely observed some years ago; 

The chief clinical proponents of the theory of important 
endocrine activity of the testicle in adult years seem to 
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have adopted the existence of erectile power and the con- 
comitaut ability to indulge in intercourse as the principal 
if not the sole criterion of normal function The well' 
known fact that castration in adult years, for a time at 
least, leaves the erectile power relatively unimpaired, is 
resolutely ignored as the only possible method of meeting 
so obvious a contradiction to their mcrctory doctrine 

Endocrine Lae/s 

Diagnosis of hypogonadism (androgenic deficiency) 
must consider these objective data* size and consist' 
cncy of gonads; anatomic state of penis and scrotum; 
condition of prostate and seminal vesicles; endocrine 
habitus, including voice, hair distribution and local- 
ization of fat, roentgenologic findings, especially 
epiphyseal status, anthropometric measurements, an- 
drogemc titers of urine, and blood chemistry studies, 
especially in regard to sodium, potassium and chloride 
metabolism (37) 

Grave loss of androgenic function results in marked 
alterations in the accessory sexual organs, the severity 
of which is determined largely by the time in which 
the deficiency becomes apparent, i c., whether it ap' 
pears before or after puberty, and the resultant effects 
upon skeletal structure The effects of a hypogonad- 
ism which occurs during prc'adolescent and adolescent 
years arc grave Due to retardation of epiphyseal 
closure, the individual usually grows tall and is 
slight of build. The lower measurement comes to 
exceed the upper and the span surpasses the height 
Sexual maturation fails to occur. Axillary, pubic, 
limb, faaal and trunk hair do not appear and the 
voice remains childlike. The external genitalia and 
prostate gland remain hypoplastic Muscular growth 
is poorly defined, the small, flabby musculature sug- 
gesting femimne development The skin is fine, 
smooth and boyish, but ages rapidly Localized 
depositions of fat about the hips, pubes and breasts 
may be associated but more often are absent. Distinct 
personality changes are often manifested in the form 
of shyness, effeminate and retiring disposition and 
lack of aggressiveness and bodily strength The basal 
metabolic levels may be depressed moderately to 
—20 or ~25 cent Seminal failure is absolute 
The onset of marked androgenic failure of the 
testes after adolescence produces less striking 
changes The various secondary sexual characteristics 
tend to regress but the skeletal structure is unaf- 
fected The penis, scrotum and prostate become 
slightly smaller The growth of hair on the fece, 
chest, extremities, axilla and puhes tray dimmish but 
complete loss is usually not noted Moderate eleva- 
tion of the pitch of the voice may result The libido 
sexuahs may be diminished but is not wholly absent 
Sexual ability is retained to some degree Pronounced 


decrease m the masculine aggressiveness, muscular 
strcngtli and ambition results in the development of 
a rather placid individual. Vasomotor phenomena 
suggestive of the climacteric disturbances m women 
may occur. 

The effects of moderate androgenic deficiency arc 
determined likewise by the time of onset, i.c., 
whether before or after adolescence. Seminal failure 
IS usually severe, erections being occasional in appear- 
ance, the seminal fluid scanty and containing few if 
any spermatozoa. 

AndrogCTts Studies of the urine of males with 
hypogonadism have been instituted with hopes that 
the detection of significant alterations in the levels 
of excretion of androgenic substances would permit 
a quantitative expression of the gonadal function 
This hypothesis has not been supported by the dim 
cal data available. The conflicting data may be re- 
viewed briefly. 

The studies of McCullagh, Cuyler and Frawlcy (38), 
McCuUagb, McCullagh and Hicken (39), McCullagh and 
Renshaw (40), Kochakian (41) and Fcinicr and Rothman 
(42) disclosed no androgenic substances m the urine of 
male castrates Later investigations, m which were em- 
ployed improved methods of extraction and bioassay, by 
t> — w \ V ’ - ' ” Peterson, Dorf- 

■ Hansen (47), Me- 

d Callow, Callow 

and hmmens (49) revealed \' 3 r>'ing amounts of androgenic 
substances in the unne of male castrates, the average of 
which was less than the values for normal men Callow, 
Chibw and Emmens (49) observed that tlic individual 
figures for their group of 11 castrates were within the 
range of variation for normal males McCullagh and Lilga 
(50) sUidicd the androgenic titers of 27 patients with 
hypogonadism, finding that the average values ranged from 
o to low normals Their average for normal males had been 
found to be 37 8 1 u daily Five of their castrates excreted 
androgens varying from o to 18 r u daily Kenyon, Gal- 
lagher, Peterson, Dorfman and Koch (45) observed that the 
excretion of androgens in their hypogonadal patients aver- 
aged about one-third of the values for their normal males 
(70 I o daily), similarly, two castrated males excreted i 
and 3 5 i 0 , respectively, of androgenic substances per 
liter of unne Similar results were reported by Hoskins, 
Coffman, Koch and Kenyon (51) 

Data on normal individuals are variable The studies of 
Talbot, Butler and MacLachlan (52) revealed that the 
daily excretion of total neutral 17 ketosteroids of children 
less than 7 years of age was i 3 mg but these values in- 
creased With age, attaining an average of 4 o mg for chil- 
dren between 7 and 12 years of age, and 8 2 rag for chil- 
dren between 12 and 15 years of age They observed that 
the average value of 17 ketosteroids for adult men (150 
mg) was sbghtly higher than that for adult women (10 2 
mg ) Dingemanse, Borchardt and Laqueur (53) have ob- 
served that boys before the age of puberty excrete 1 5 i u 
of androgenic substances per liter of unne whereas men 
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less than 40 years of age show individual variations from 
15 to 170 I.U. of androgenic substances per liter of urine, 
averaging 40 to 50 i.u. per liter. 

Qualitative variations in the nature of the andro- 
genic materials recovered from urine have been rc' 
ported. The studies of Callow (49, 54-56) indicate 
that the active androgenic substances, androsterone 
and dehydroisoandrosterone, as well as the inactive 
androgenic steroid, etiochoIanol'3'(Q;)'i7'One, are 
excretion products of androgenic metabolism found 
in the urine of both normal and castrated males. The 
ratio of androsterone to dehydroisoandrosterone in 
the urine of normal males has been reported to be 
I : I by Butenandt and associates (57-58), Callow and 
co'workers (49, 54-56, 59) and Dingemanse and 
Laqueur (60). Employing the technique of capon 
assay and digitonin fractionation of the pooled urine 
specimens of two male castrates, which contained 
6 I.u. of androgenic substances daily, Hoskins and 
Webster (61) observed that the ratio of androsterone 
to dehydroisoandrosterone was 4: i as compared with 
the ratio of i:i reported above for normal urine. 
Hansen (47) suggests that the androgenic substance 
in the urine of male castrates resembles A4'andro' 
stenedione in its biological action, but Hoskins and 
Webster (61) attribute this property to the combined 
activities of androsterone and dehydroisoandroster- 
one rather than to any biological activity of excreted 
androstenedione. Callow and Callow (59) found a 
significant increase in the excretion of transdehydro- 
androsterone in one castrate, with slight depression 
of the urinary fractions of androsterone and etio- 
cholanol'3'(a)'i7'One. Inasmuch as Crooke and 
Callow (62) had previously reported an increased 
excretion of transdehydroandrosterone in the urine of 
patients with adrenal cortical tumors, this increase 
in the urinary fraction of transdehydroandrosterone 
in castrated males has been interpreted to indicate an - 
extra-gonadal origin of the androgen, probably the 
idrenal cortex. Furthermore, Callow and colleagues 
'49) have suggested that the increased androgenic 
Dutput from the adrenals may be compensatory for 
:he absence of the gonads, the higher androgenic 
cvcls depressing the increased gonadotropic produc- 
:ion of the pituitary; this is comparable to the obser- 
.'ations of Hamblen, Ross, Cuyler, Baptist and Ash- 
cy (63) in climacteric women. The studies of Dorf- 
nan. Cook and Hamilton (64) and Dorfman and 
Hamilton (65) support the assumption that andro- 
genic compounds may be gonadal or extra-gonadal in 
origin and that the reduction of testosterone to the 
\'arious androgenic fractions excreted in the urine 
may occur in some site other than the testis. 

Quantitative and qualitative studies of androgenic 
substances excreted in the urine of hypogonadal 
males do not permit the conclusion that diverse 


grades of testicular failure may be diagnosed or 
quantified by androgenic determinations. 

Estrogens, too, have been recovered from the urine 
of male castrates by Bingel (43), Eng (66), Hansen 
(47), Koch (44), Kenyon, Gallagher, Peterson, Dorf- 
man and Koch (45) and Callow and co-workers (67). 
No comparisons of the estrogenic determinations of 
the various groups can be made inasmuch as the values 
for estrogens varied from one-third to -8 times the 
normal values within the same laboratories. Buxton 
and Westphal (68) and our group (69) have shown 
that the male is able to metabolize injected progester- 
one into the inactive excretion product, pregnane- 
diol. Further studies of estrogenic metabolism in the 
normal male are necessary before clinical evaluation 
of alterations in the hypogonadal male is permitted. 

Seminal Values 

The diagnosis of the level of seminal function may 
embrace three methods of study, a), complete ex- 
amination of the seminal fluid, b), testicular or epi- 
didymal aspiration and c), testicular biopsy. The 
first of these studies is a routine part of every fertility 
survey. The latter two are indicated when azo- 
ospermia or marked decreases in seminal values are 
encountered. The seminal examination considers five 
factors; a), the volume of the seminal fluid; b), the 
number of spermatozoa; c), the degree of motility 
of the spermatozoa; d), determination of the relative 
percentage of normal and abnormal forms; and e), 
an estimation of the viabihty, i.e., the period of sur- 
vival of the spermatozoa in seminal specimens. 

Volume. The volume of the seminal fluid depends 
largely upon the quantity of secretion produced by 
the prostate and seminal vesicles rather than upon 
the concentration of the spermatozoa, clinical proof 
of which lies in the fact that post-gonorrheal bilateral 
epididymitis or bilateral vasectomy (70) produce no 
significant alterations in volume. Volume of the 
seminal fluid is increased by continence and decreased 
by excessive coitus, testicular atrophy, stenosis of 
the ejaculatory ducts and diseases of prostate and 
seminal vesicles. Experimentally, decreases in seminal 
volume have been produced by estrogenic therapy 

(71)- 

Depending chiefly on the period of continence, the 
volume varies considerably among normal men. 
Meaker (72) noted an average volume of ^ to 6 cc. 
after one week of continence. Poliak and Joel (73) 
observed the volume to vary from 3 to 5 cc. in normal 
men, with an average of 3.3 cc. following a period or 
continence for 4 to 7 days. Cary and Hotchkiss (74I 
established the lower Emits of normal volume to be 
3.5 cc. following a period of sexual rest of not less 
than 3 day's. Hotchkiss, Brunner and Grenley ( 75 / 
obsert'ed the average volume of semen for 200 ferti e 
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men after 72 hours of continence to be i j cc in 
condom specimens and j 12 cc in withdrawal spcci 
mens Wcisman (76) recommends 5 to 7 days of con- 
tinence and accepts a volume ranging from 2 5 to 
; cc as being within the normal range 
Spermutozoal count This affords considerable in 
formation concerning seminal function In general, 
counts lower than 60,000,000 spermatozoa per cc or 

150.000. 000 in the total specimen indicate relatiacly 
lowered fertility It should, however, be appreciated 
that the seminal count varies normally from time to 
time in the same individual, therefore, at least two 
seminal studies are advisable before an opinion con 
cerning the numerical status of the spermatozoa can 
he formulated Belding (77) enumerated some of the 
varied and obscure factors influencing the corcentra- 
tion and total number of spermatozoa as follows 
‘Age, frequency of sexual intercourse, relative abun 
dance of prostatic secretion, season, exercise, diet, 
mental strain, fatigue, functional adequacy of the 
endocrine glands and debilitating diseases ' 

Considerable difference of opinion exists as to the 
lower numerical limits of fertility Meabcr (72) states 
that no pregnancies have occurred in his cases m 
which the total spermatozoal count was less than 

60.000. 000 Hotchkiss (78) noted a few exceptions m 
patients with total counts of less than 60,000,000 
He reported the average count for fertile males to be 

100.000. 000 to 150,000,000 per cc or 400,000,000 to 

500.000. 000 in the total specimen Macomber and 
Saunders (751) observed that the average count for 
271 normal and abnormal individuals was too,ooo,ooo 
per cc Hotchkiss, Brunner and Grenley (75) found 
the average count in 200 fertile men to be 120,630,000 
spermatozoa per cc and 346,020,000 for the total 
ejaculate Belding (77) reported 119,000,000 sper- 
matozoa per cc for a senes of fertile matings and 

70.000. 000 per cc for a group of sterile matings 
Poliak and Joel (73) considered the normal variation 
ranges from 60,000,000 to 120,000,000 spermatozoa 
per cc Discrepancies in the accuracy of spermatozoal 
counts may be attributed to a personal error of lo per 
cent in either direction, in addition to errors m 
sampling semen, dilution of the fluid, and the method 
used (76) 

Hamblen (80), citing the error of accepting any 
strict criteria for seminal normalcy, has reported in- 
teresting data regarding the seminal findings in bus 
bands of barren couples eventually attaining parent- 
hood, the studies reported being those closest related 
temporally to the occurrence of pregnancies The 
average composite values for the seminal fluid of the 
group were, a), volume, 4 cc , b), abnormal forms, 37 
per cent, c), motility, 58 per cent, and d), count 

101.000. 000 The range of values for individual 
specimens was as follows 


Volum 1 to 8 cc 

Abnormal forms 14 to 67 per cent 

Motility 8 to 9S per cent 

Number of spirmatozoi pir cc 2 000,000 to 249 000,000 

Motility Numerous observers believe the optimum 
degree of motility of spermatozoa to be above 80 
per cent, although Cary and Hotchkiss (74) have ob 
served a state of relative fertility m their patients 
manifesting spermatozoal motility as low as 25 per 
cent Wcisman (76) has pointed out, however, that 
seminal specimens should not be examined earlier 
than 45 minutes, in order to permit liquefaction to 
take place, or later than 3 hours. 

More attention should be paid, perhaps, to thekind 
of motion exhibited by spermatozoa rather than being 
s,atisficd with the fact that they arc motile five 
kinds of motions have been described (72), a), pro 
grcssivc vibratilc, b), undulatory tactile, c), station 
ary bunting, d), rotary- swimming, and e), pendulum 
swimming The latter two kinds of motion have been 
considered abnormal 

Decreased motility (76) may be the result of cither 
external or internal factors The external factors in- 
clude a), various contaminants in the receptacle, such 
as spcrmatocidal chemicals, b), extreme heat, or c), 
tap water (81) The internal causes include a), sexual 
exhaustion with resultant formation of immature 
spermatozoa, b), various lesions of the genito urinary 
tract ascrib.ablc to gonorrheal infection, orchitis fol- 
lowing mumps, and c), toxic depression of the ger- 
minal epithelium by chemical factors, such as drugs 
and metals (76) Chamy (70) stresses that nccrozo- 
ospermia is usually associated with oligozoospcnnia 
and poikilozoospcrmia The finding of necrozoo 
spcrmia alone, according to Chamy, focuses attention 
upon the toxic adne.xal secretions rather than endo 
crine failure of the testes 

Spermatozoal morphology This is considered by 
most investigators to offer the greatest amount of 
information concerning germinal adequacy Mcaker 
(72) has observed that the abnormal forms are less 
than 15 per cent in highly fertile men but as high or 
higher than 40 per cent in individuals of lowered 
fertility The studies of Moench (82) revealed that 
the abnormal forms in fertile men rarely exceeded 20 
per cent and that, if a higher percentage of abnormal 
spermatozoa existed, sterility and abortion followed 
commonly It is accepted generally that the presence 
of excess numbers of abnormal spermatozoa repre- 
sents defective spermatogenesis 

Abnormal forms represent, in general, spermatozoa 
which do not conform to the general appearance of 
average spermatozoa The abnormalities of morphol- 
ogy may be manifest in the head, the body or the 
tail In general, abnormal forms may represent imma- 
ture spermatozoa, characterized by an excessive 
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amount of cytoplasm around the head or body and 
usually a rudimentary tail (70), or degenerated sper 
matotoa, m which alterations of structure are so 
numerous as to defy description. 

Spermatozoal liability. Although it is agreed gen^ 
orally that a definite attribute of healthy spermatozoa 
is the abihty to remain motile for considerable time 
at an optimum temperature, the significance of as- 
thenozoospermia, other than confirmatory evidence 
of pathologic spermatogenesis, remains obscure. 

Considerable variation in statements concerning 
the viability of normal spermatozoa exist. Cary and 
Hotchkiss (74) believe spermatozoal activity should 
be present at the end of 5 or 6 hours. Belding (83) 
states that the majority of spermatozoa may endure 
at room temperature for 30 to 32 hours and at body 
temperature for 2.3 hours. Moench (84) observed that 
most spermatozoa maintained at body temperature 
for 18 hours died. Meakcr (72) reported a case in 
which pregnancy occurred from spermatozoa the 
viability of which did not exceed 8 hours. Weisman 
(85) concludes that spermatozoa that do not endure 
incubation at 37.5° C. for at least 12 hours or sur- 
vive at room temperature for 24 hours may be con- 
sidered pathologic. 

When severe seminal impairment is indicated by 
seminal analysis, histologic studies of the germinal 
epithelium secured by testicular biopsy affords con- 
siderable information concerning the functional ac- 
tivity of the seminiferous tubules. In this manner 
obstructive lesions along the ducts of egress of the 
spermatozoa may be differentiated from primary 
failure of the germinal elements. 

SUMXIARY 

When a diagnosis of hypogonadism or seminal 
failure without androgenic failure has been estab- 
lished, search must then be made for the various 
etiologic factors responsible for these gonadal altera- 
tions before the prognosis may be determined or ra- 
tional therapy be instituted. The segregation of the 
various causative factors is not always easy. Testing 
with either stimulating or substitution endocrine sub- 
stances may form a part of the diagnostic effort. 
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Clinical Determination of 
Pregnanediol Excretion 


|A Review Article| 

Harold Wooster 
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REGNANEDiOL WES One of the earliest of the sex 
steroids to be isolated from human pregnancy 
-IL urine (i) and characterized (a). It was found to 
be physiologically inert, and was ignored by biolo' 
gists and clinicians for several years. To the steroid 
chemists it was of interest as a possible inactive ex' 
cretion product of an active precursor. Butenandt, 
in 1934 (2,), oxidized pregnanediol to progesterone. 
This not only showed the close chemical relationship 
between the two steroids, but was the first synthesis 
in vitro of the active principle of the corpus luteum. 

Demonstration of the biological relationship be' 
tween pregnanediol and progesterone, as well as the 
correlation of the level of corpus luteum activity 
with the excretion of pregnanediol had to await a 
semi'quantitative„ semi'micro method for the deter- 
mination of pregnanediol. Venning and Browne did 
the preliminary work for this with their isolation, 
in 1936, of a watet'soluble pregnanediol complex 
from human pregnancy urine (4). Venning later modi' 
fied the isolation procedure slightly to give a method 
applicable to the routine determination of small 
amounts of sodium pregnanediol glucuronidate, one 
of the excretory forms of this steriod. 

That this method filled a manifest need is apparent 
from the work that has been reported in which it 
was employed. The information obtained from its use 
by the originators and other investigators can be 
briefly summarized as follows. From 10 to 30 per cent 
of administered progesterone can be recovered from 
the urine as sodium pregnanediol glucuronidate. In 
the course of a normal menstrual cycle from 3 to 50 
mg. of pregnanediol can be isolated, this excretion 
starting soon after o\ailation and the formation of 
the corpus luteum, rising to a maximum about one 
week before the next bleeding, and falling off to zero 
before flow starts. In a normal pregnancy, excretion 
of pregnanediol remains at the level characteristic of 
the menstrual cycle for about 8 weeks, then rises 
until it reaches 100 to 150 mg. per diem by the 38th 
week, and falls off until the initiation of labor. In 
cases of menstrual irregularities, complicated preg' 
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nancies, or, in common with the other urinary sex 
steroids, hepatic or renal dysfunction, the excretion 
will be altered, usually to a lower level. 

A multiplicity of methods confronts the investiga' 
tor who wishes to determine the level or presence 
of corpus luteum activity. The most direct evidence 
of corpus luteum function is the welhdeveloped pro- 
gestational change in the endometrium. Samples of 
this tissue may be obtained for examination by either 
curettage or biopsy. Neither of these procedures can 
be repeated too frequently. Furthermore, the infor- 
mation they give is qualitative in nature, making it 
difficult to determine the level of activity. More 
quantitative information can be obtained from the 
determination of pregnanediol excretion. 

The most widely used method for determining 
this is the classical one of Venning (5). The glucuroni- 
date is extracted from the urine by shaking several 
times with butanol. After evaporation of the solution 
in vacuo, and re-dissolving the residue in alkali solu- 
tion, the complex is precipitated with acetone. The 
precipitate, after final purification, is determined by 
weighing, and identified by its melting point and 
mixed melting point with a known pure sample. 

There are two major disadvantages to this method, 
which have been responsible for two major develop- 
ments in the analysis. One of these is the difficulty 
of checking the identity and purity of the final pre- 
cipitate. All too frequently specimens of urine ob- 
tained during the luteal phase of a cycle will yield 
amorphous precipitates of less than 5 mg. Amorphous 
compounds have no fixed melting points, so that their 
identification by this method is unsatisfactory and 
inconclusive. This difficulty has led to work on the 
determination of the glyconuronic acid content of the 
precipitate (6, 7). These procedures determine the 
reducing activity of the precipitate before and after 
hydrolysis, measuring this with an alkaline copper 
reagent either colorimetrically or titrimetrically. n 
the Venning method is used, some such form 01 
glycuronic acid analysis should be employed to check 
small and dubious precipitates. The colorimetric 
method of Maughan, Evelyn and Browne (8) for th^ 
direct determination of glycuroruc acid or sodium 
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pregnanediol glucuronidatc, by cotidcnsition with 
aquaeous mphthoresorcmol may also be employed 

The other ma3or disadvantage is inherent in the 
determination of pregnanediol as its glucuronidatc 
It IS not definitely known, as yet, whether all preg 
nanediol excreted is conjugated with glycuronic acid 
More troublesome, practically, is the instability of 
the conjugated glycuronidatc, which hydrolyzes 
readily at room temperature This characteristic 
necessitates special care in chilling the specimen im 
mediately after voiding, and analyzing the urine 
within 15 hours of collection (9) Since it is the com 
plex that IS determined, hydrolysis will cause tlie 
results to be low or negative Technically, extraction 
by shaking with butanol is tedious, design of a con- 
tinuous extractor to handle this solvent is difficult, 
since butanol is particularly prone to form emulsions 
with urine 

Two radically new methods overcome these diffi- 
eulties They employ simplified extnaetion proce 
durcs, and determine the relatively rugged molecule 
of pregnanediol instead of its fragile complex One 
of these is the method of Astwood and Jones (10) 
which combines hydrolysis with extraction by reflux- 
ing the acidified urine with toluene After purifica 
tion and evaporation of the toluene extract, the ster 
Old IS dissolved in ethanol and precipitated from this 
solution with alkali This precipitate is rccrystallized, 
transferred to ethanol, and the solution evaporated 
and weighed Purity of the precipitate is checked by 
Its melting point 

A modification of this method is that of Talbot, 
Berman, MacLachlan and Wolfe (i i), which is espe- 
cially useful when a 17 ketosteroid determination is 
to be made on the same specimen The urine speamen 
IS hydrolyzed and extracted with any steroid solvent 
in a continuous extractor designed for it The crude 
neutral fraction of the extract is treated with Girard's 
Reagent “T” which separates the ketomc and non- 
ketonic fractions by reacting with ketone groups to 
give water soluble compounds A toluene solution 
of the water insoluble, non ketomc fraction of the 
extract, which contains the pregnanediol, is purified 
by the method of Astwood and Jones Final assay is 
made either gravimetncally or colorimetrically by 
treating the steroid with sulfuric acid This is a 
Salkowski reaction, and is the simplest of the general 
steroid color reactions, addition of acetic anhydride 
to this makes it the Lieberman reaction which is 


commonly used for the determination of cholesterol. 
The use of one of the non-speafic steroid color reac- 
tions on a precipitate which, by reason of the isola- 
tion procedure, contains chiefly pregnanediol is at 
least as accurate as weighing a precipitate of indeter- 
minate composition, and may prove more rapid for 
routine use, as well as indicating the steroid content 
of the precipitate 

Methods of determining pregnanediol arc, at pres- 
ent, in a state of flux Those who arc among 'the last 
to cast the old aside’ will continue to use the Venning 
method With extreme care in collection and handling 
of the urine, this method, with ancillary glycuronic 
acid analysis, even though cumbersome and ill- 
adapted to routine use, will give results which are 
unlikely to be questioned ‘The first by whom the 
new IS tried’ will find that the newer procedures 
which determine the molecule as a steroid, and not 
as a glycuronidatc, as far more flexible and better 
adapted to routine use 

The ideal clinical method for detcnnining preg 
nanediol has yet to be published It must be adapted 
to routine use, since the number of cases of menstrual 
irregularity encountered in clinical endocrinology is 
large, and the determinations needed for each patient 
arc many The compound chosen for analysis should 
be stable in order to make routine collection practical 
for outpatients The method should be scnsitit'e to 
at least a milligram, and accurate to half of that 
The terminal reaction should be unique for prcgnanc- 
diol, so that the pregnanediol content of the preapi- 
tatc will be known 

All of the methods mentioned above have some 
of these features, none has all of them 
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I T IS OF PRACTICAL IMPORTANCE in the treatment of 
diabetic patients to know if there is a difference 
in the rate of disappearance of glucose under the 
action of insulin at different blood'sugar levels. Our 
interest in this problem was aroused during routine 
observations on diabetic patients. We observed a 
patient on insulin with the blood sugar in the normal 
range who did not excrete the extra glucose ingested 
when placed on a high carbohydrate diet with the 
same insulin dose. The latter regime was associated 
with a high blood^sugar level and the result was simi' 
lar to that which has been reported by others (i, a, 3). 

This paper summarizes the results of a study of the 
disposal of glucose at normal and high blood'sugar 
levels under the action of the same amount of insulin. 
The study was made on depancreatized animals as 
well as diabetic patients. 

METHODS 

The scheme of experiment employed in the dia- 
betic patients and the depancreatized dog and rabbit 
were essentially the same. At least two series of ob' 
servations were made in each case, a) with the blood 
sugar kept within the normal range for 3 to 6 hours 
with a given dose of insulin and b), with the blood 
sugar maintained at a high level ( 300-600 mg. per 
cent) for 3 to 6 hours with the same dose of insulin. 
Glucose in physiological saline was given as a con- 
stant intravenous drip with the amount required per 
hour to maintain the desired blood-sugar level regu- 
lated by frequent blood-sugar determinations. The 
total urinary sugar output was measured in all cases. 
The animals were catheterized and the bladder 
washed out at the beginning and end of the test 
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I Normal blood sugar is used to indicate a blood-sugar level 
within the physiological range (80-140 mg.%). 



periods. As the interval during which the blood 
sugar was maintained at a constant level did not al- 
ways correspond exactly with the times of catheteri- 
zation, or in the case of patients, urination, the 
amount of sugar excreted in the urine was adjusted 
to the blood-sugar periods. 

Blood-sugar determinations were made on venous 
blood by the micro Folin-Wu method. Urine sugar 
was determined by the quantitative Benedict method. 
Glycogen determinations were performed hy the 
Pfluger method. Nembutal anesthesia was used in 
the animal experiments. 

The diabetic patients used had no serious compli- 
cations and were in good condition and the diabetes 
was under control at the time of study. 

When the blood-glucose concentration is not kept 
relatively constant in balance studies of glucose 
utilization, elaborate calculations are necessary to 
compute the amount of sugar in the body fluid. Vari- 
ous workers use different figures for the amount of 
interstitial fluid; and, more important, the glucose 
balance between interstitial and intracellular fluid 
is uncertain. Since corrections are always open to 
question, an attempt was always made to keep a 
relatively constant blood-sugar level. At the high 
blood-sugar levels this ideal was not always obtained. 
However, if the blood-sugar level was lower at the 
end of a test than at the beginning, it is obvious that 
more glucose could have been disposed of than the 
■ amount tabulated and corrections are not essential in 
such cases. As will be evident from our results this 
constitutes an a fortiori argument in favor of our 
conclusions. 

RESULTS 

Patients. The results obtained on 4 diabetic 
patients are summarized in table i. Figures i and a 
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Patients 

Duration of 
Experiment 

Regular 
Insulin 
Subcut , 
u 

Blood Sugar 
Lc\cls,mg% 

Glucose Glucose GIuco-^ 
IntniC' Unne,* Retained 

' gm gm 

gm 

! Initial Fiml 

I, A S male 57. die' C 175, P 7=. F’ 80 

R 1 * 10-10-5 

5 iir , 47 mm 

5 hr , 40 min 

10 

: 

1 592 4 48s 0 
t 120 5 125 0 

155 0 icG CO 149 CO 

38 2 0 38 20 

3 NS female, M.d'itC 150, P 6s, F 80 

C I * 30-20-20 

6 hr. 

5 hr 30 mm 

loCl ! 
aoC! 

540 0 430 0 ' 

142 8 129 8 

249 5 98 00 151 50 

52 78 3 49 ** 

3. SJ, female, 13, dvctC200,P75,r8o 

R 1 15-0-10 

PZI T 30 

4 hr 4G mm | 
4 hr 

10 

10 

1 452 0 384 0 
j 81 J 85 1 

178 0 48 20 129 80 

34 9 0 34 90 

4, F F . male, 36, diet C 175. P 70 F 8c 
Insulin 25-10-25-10 

4 hr 

6 hr 4 mm 

10 

10 1 

551 6 S5I 6 
140 8 149 2 

217 9 82 CO 135 9^ 

57 c X 50 55 50 


* Patients fasting throughout test 
' Aliquot samples on unne 
^ C, Carbohydrate, P, Protein, F, Fat 
^ R I , regular insulin 


10 u 6.40 A M started 8 30 a m 

5 u 9 05 A / 

C 1 , cr>stalhnc m«uhn 

protamine zinc msuhn. 


show the record of one patient (patient S ] , number 
3, table i) in detail to illustrate how the results tabu 
iated m table i were obtained The time period in- 
cluded m the graphs is longer than that given m the 
tables since the penod used in the tables was made 
between two points where the initial and fiml blood- 
sugar levels were approximately the same. The 
graphs show a longer period since they include the 
time required to bring the blood sugar to the normal 
level in one instance and to raise it to a high level in 
the other A striking increase in glucose disposal at 
high blood sugar levels occurred Three and 7 times 
as much sugar disappeared under the action of insulin 
at the high blood sugar level in patient S J as at the 
normal level This figure varied from 2 4 to 3 7 for 
different patients. The patients included two moder- 
ately severe juvenile diabetics and two milder, older 
diabetics 

Depaticreatized animals The results on 4 depan 
creatijed dogs are summati?ed in table 2 Figures 3 
and 4 are the detailed study of one dog (dog D, num- 
ber 3, table 2) and illustrate the method by which the 
results in table 2 were obtained (A slightly longer 
time period was included m the graphs than in the 
table as explained above ) In 3 dogs, i 6 to 2 6 times 
as much glucose disappeared under the action of 
insulin at the high blood sugar level as at the normal 
level The utilization rate calculated as grams of glu- 
cose retained per kilogram per hour showed a marked 
difference between the high and normal blood sugar 
level At the high blood sugar level with insulin the 
rate varied in the different dogs from o 60 gm per 
kg per hour to 2 63 gm per kg per hour, with an 
average of 1 20 gm per kg per hour At the normal 
blood sugar level the rate varied from o 27 gm to 
0 76 gm , with an average of o 52 gm , per kg per 
hour. In one dog (dog S, number 2, table 2} there was 


no difference in glucose dispostl at high and norma 
levels As this dog died it was not possible to check 
the dctcrminitions Duplicate runs at both high and 
normal levels with insulin were mide m dog D (table 
2) with a difference of less thin 8 gm between the 



Fic I, (upFcr) DisrosAL or glucose at a normal blood sugar 
LEVEL WITH INSULIN IN PATIENT S J Patient fastmg throughout 
test No sugar in urine Arrows A and B indicate period of test 
used in calcubtion of glucose disposal as recorded in table i 
(sec text) Ahhrenations B S . blood sugar. Glue , glucose, 
I V . intravenous Flc 2, (hitvr) Disposal of glucose at a high 
BLOOD-SUGAR LEVEL WITH INSULIN IN PATIENT S J AlTOVS A and 
B indicate period of test used in calculation of glucose dis 
posal as recorded m tabic l (sec text) 

determinations for the normal level and 3 gm at the 
high level 

The results on 4 depancreatized rabbits arc tabu 
Iated in table 3 In many respects these results were 
unsatisfactory Large amounts of insuhn were re- 
quired in these animals, due to a phase of relative 
insulin resistance. Also, it was difficult to prevent 
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Table 2. Glucose disposal at high and normal blood'Sugar levels in depancreatized dogs^ 


Dog 

Weight 

kg. 

Duration of 
Experiment 

Regular 

Insulin, 

I.V.2 

u 

Blood-Sugar 
Levels, mg % 

Glucose 

I.V., 

gm. 

Glucose 
in Urine, 
gm.3 

Glucose 

Retained, 

gm. 

Glucose 
Utilized, 
kg. gm./hr. 

Initial 

Final 

I, R 

? 

4 hr., 56 min. 

IC 

380 

296 

68.90 

19.80 

49-10 

? 


7.27 

5 hr. 53 min. 

10 

221 

250 

30.25 

0.60 

29.65 

0.69 

2, S 

9.9 

6 hr., 8 min. 

10 

500 

472 

72.47 

56.50 

15-97 

0.26 


10.4 

7 hr., 5 min. 

10 

125 

122 

18.50 

0 

18-50 

0.25 

3 ,D 

6.7 

4 hr., 48 min. 

10 

412 

380 

59.70 

14.70 

45.00 

1.40 


6.8 

5 hr., 56 min. 

10 

570 

433-3 

69.17 

26.20 

42-97 

1.06 


6.5 

6 hr., 55 min. 

12 

75 

88 

19.90 

0 

19.90 

0.43 


8.2 

5 hr., 32 min. 

10 

77 

82 

27.50 

0 

27.50 

0.60 

4 ,C 

5 - 4 S 

4 hr., 23 min. 

0 

457 

420 

27.80 

21.40 

6,40 

0.31 


5.22 

4 hr., 3 min. 

10 

534 

yoo 

45.00 

19.40 

25.60 

1.62 


5.22 

4 hr. 

10 

154 

156 

15.80 

0-37 

15-43 

0.76 


4-25 

6 hr.^ 

30 

74 

66.5 

13.10 

0.39 

12.71 

0.50 



3 hr.'* 

20 

381 

384 

41.80 

8.13 

33-67 

2.63 

5 .N.D. 

8.57 

4 hr., 30 min. 

20 

500 

512 

40.60 

16.80 

23-80 

0.60 


1 Dogs fasting throughout test. ^ Aliquot samples on urine. 

^ I.V. — intravenously. * Tests run same day in sequence. 


some wide fluctuations of the blood sugar. A defi- 
nite difference, however, in glucose disposal at high 
and normal blood-sugar levels is seen with increased 
glucose disposal at high blood sugar levels. 

DISCUSSION 

It is obvious from the results tabulated here that 
far more glucose disappeared at high blood-sugar 




Fig. 3, (upper). Disposal of glucose at a normal blood-sugar 

LEVEL WITH INSULIN IN DEPANCREATIZED DOG D. DepanCtCatized 

dog 3 (table 2), weight 8.2 kg.; dog fasting throughout test. No 
sugar in urine. Arrows A and B indicate period of test used in 
calculation of glucose disposal as recorded in table 2 (see text). 
Fig. 4, (lotoer). Disposal of glucose at a high blood-sugar level 
WITH insulin in DEPANCREATIZED DOG D. Depancteatizcd dog 3 
(table 2), weight 6.8 kg. Dog fasting throughout test. Arrows A 
and B indicate period of test used in calculation of glucose dis- 
posal as recorded in table 2 (see text). 


levels than at the normal level with the same amount 
of insulin. The results given all represent glucose dis- 
posal under the action of insulin. Soskin (4) has re- 
ported glucose disposal rates in the acutely eviscer- 
ated animal at high blood-sugar levels but without 
insulin. He gives a utilization rate of 410 mg. of glu- 
cose per kg. per hour with a blood-sugar level of 285 
mg. per cent. This is a lower rate than we obtained 
with high blood-sugar levels in depancreatized dogs 
with insulin in which the average rate was 1200 mg. 
per kg. per hour. In one dog (dog C, No. 4, table 2) 
which was observed at a high blood-sugar level both 
with and without insulin the utilization rate was 0.3 
gm. without insulin, contrasted with 1.62 to 2.63 gm. 
per hour with insulin. - 

The mechanism and site of action of the increased 
disposal of glucose at high blood-sugar levels in com- 
parison with normal levels with the same dose of 
insulin is not clear. In patients an increased secretion 
of endogenous insulin may account for increased glu- 
cose disposal at high blood-sugar levels. This could 
hardly be the major mechanism, for similar results 
were obtained in completely depancreatized animals 
although the percentage increase in glucose disposal 
at high blood-sugar levels was less than in the dia- 
betic patients. De Nayer et al. (5) believe that the 
liver is the organ that disposes of glucose under insu- 
lin action in the normal blood-sugar range. They 
found that the normal dog with the maximal insuUn 
effect disposed of 1.30 gm. of glucose per kg. while 
the hepatectomized animal utilized only 0.35 gm. of 
glucose per kg. whether with or without insulin. 
Whether this is true at high blood-sugar levels has not 
been determined. 
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Con and Con (6) accounted for 95 per cent of tbc 
glucose given to rats with 15 u of insulin and a blood* 
sugar level of 77 mg per cent by oxidation or glyco 
gen storage m a test period of 4 hours Best, Koet, and 
Marks (7) in the eviscerated spinal cat also accounted 
for most of the glucose given with 30 ti of insulin and 
a blood sugar level between 440 and 5 to mg per 
cent over a period of 3 5 hours by glycogen increase 
and oxidation. In contrast to this previous work we 
are unable to account completely for the glucose dis* 
posed of at high blood sugar levels by glycogen in 
crease in Uver and muscle and by oxidation 


glycogen of two dcpancreatued dogs and one de^ 
pancreatized rabbit actually decreased at high blood' 
sugar levels with insulin. This is in distinct contrast 
to the idea which is prevalent that there is an increase 
in Uver glycogen with insulin action at high blood' 
sugar levels 

The study reported here is of practioil importance 
in the clinical control of diabetes It should be rccog-- 
tuzed by those using insulm that the ingestion of ad* 
ditional carbohydrate leading to a high blood sugar 
level with the insulin kept the same docs not lead to 
the excretion of all of this extra carbohydrate When 


Table j Glucoie disposal at hicii and normal uiooD'Suoar levels is DEPAscuEATnED RAiiBm' 


Rabbit 

Weight 

Duration 
of Experiment 

Regular 

Insuhn 

IV, 

niood Sugar 
Levels, mg % 

Glucose 

/V. 

gm 

Glue ' 
m Urine, 
gm 

Glue 

Rcnined 

gm 

Gl> cogen,’ gm 

Liver 

Muscle 

Initial 

Final 

ImtiiE 

Final 

Initial 

Final 

1 

1 5 

6 hr 17 tmn 

30 

jn 

326 

7 

4 38 

347 

2 47 

2 78 

0 08 

0 i8 

4 

1 7 i 

4 hr i\ min 

30 

5 i 4 

500 

5 8S 

3 38 

4 47 

0 

0 6s 

0 33 

0 47 

S 

1 82 

4 fir 18 mm 

30 

364 


7 

> 4 ' 

6 24 

^ 13 

0 73 

0 1 

0 15 

4 

0 Q 7 

1 hr 4 Y 

Co 

7 t 5 

*4 

0 72 

0 

0 74 

0 Jt 

D 72 

0 n 

0 05 


' Rabbits fasted i-a days before t*.st and during test 
' Aliquot samples on urines 

* Slight difference m time factor on biopsies and blood sugar levels 


In dog (table a) the muscle glycogen decreased 
from 0 to 0 27 per cent during 4 5 hours with a 
biood-sugat level between 500 and $ia mg per cent 
In dog C, weight 4 25 kg. (table 2), jj 67 gm of glu- 
cose was disposed of under the action of insulm at a 
high blood sugar level Only to 3 gm of this could 
be accounted for as increased muscle glycogen 
(Muscle glycogen increase was o 46 per cent.) The 
liver glycogen decreased during the same period from 
5 03 to 4 5; percent 

In one depancrcatitcd dog >ID (t,ible 2) oxygen 
consumption was measured twice during the test 
with elevated blood sugar In each instance the oxy- 
gen consumption was 2 48 liters per hour or 11 16 
liters for the 4 ; hour test period The 23 8 gm of 
glucose utihzed would have required 17 78 liters of 
oxygen (i gm of glucose is oxidized by 747 cc. of 
oxygen) As noted above there was a decrease in both 
liver and muscle glycogen during the same period in 
this dog 

In the depancreatized rabbits similar results were 
obtained The glucose which disappeared could not 
be accounted for by liver or muscle glycogen increase 
(table 3) The fate of this glucose, which cannot be 
accounted for in balance studies, is not known 
Possibilities which should be explored are conversion 
to other intermediary carbohydrate compounds or to 
fat 

We were impressed with the fact that the Wer 


insulin action and carbohydrate are not balanced at 
high blood sugar levels due to excess carbohydrate 
there 15 a compensating mechanism which acts use- 
fully to dispose of more glucose This fact re empha- 
sizes the futility of simple insulin-carbohydrate ratios 
These ratios differ from patient to patient and, as 
wc have shown here, vary in the same patient with 
changing blood sugar levels, the ratio increasing at 
the higher levels 

CONCLUSIONS 

1 In 4 diabetic patients, 3 depancreatized dogs and 
3 depancreatized rabbits more glucose disappeared 
under the action of insulin at a high blood-sugar level 
than at the normal physiological level The fact 
should be stressed that this difference occurred with 
insulin and possibly may not occur without insulin 

2 The glucose which disappeared at high blood- 
sugar levels witb insulm could not be fully accounted 
for by increased liver or muscle glycogen or by oxida- 
tion The hver glycogen in the depancreatized animals 
actually dropped at the high blood sugar levels 

3. These results are of importance climcally since 
they show that there is not a strict overflow meeba- 
nismat high blood sugar levels with insuhn because of 
an increased insulin carbohydrate ratio at such levels 
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cnticism IS made to Dr D R Drury and for the use of patients on 
their services at the Los Angeles County General Hospital to 
Dr Howard V/est and Dr Solomon Strouse 
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Insulin Allergy 

A Report of Eight Cases with Geaeral- 
ized Symptoms 

Martin G. Goldner, M.D. and 
Henry T. Ricretts, M.D, 

From the Department of 
Medicine, The Unnersity 
of Chicago, Chicago, Illinois 


T he problem of insulih allerc.v has been diS' 
cussed by Tuft (i), Allen and Schcrer (2), 
Hcristem and Pollack (3), McDaniel (4), and 
among others and most recently by Hartcn and Wab 
zer (5) and by Yasuna (6). 

Dcjinition. The terms insulin sensitivity and hy' 
pcrscnsitivity have been used frequently as synonyms 
for allergy, but they also have been applied to dc' 
scribe the rapid and excessive hypoglycemic response 
to insulin m contradistinction to insulin resistance 
or insensitivity. In this sense, sensitivity differs 
from allergy completely, not only m symptomatology 
but also in its mechanism It may occur with or 
without allergic symptoms An attempt should be 
made, therefore, to differentiate these two conditions 
in their terminology. In this paper we prO' 
pose to use the term ‘allergic’ as rC' 
ferring to symptoms which arc due 
to the antigenic property of insulin 
as a protein substance (7) and to 
speak of sensitivity and inscnsitiv' 
ity as referring to the varying dc' 
grees of body response to the specific 
metabolic function of insulin as a 
hormone. 

Symptomatology About 20 per cent of all persons 
treated with insulin have been reported to show mild 
and transient local allergic reactions (2, 4, 5) WitKm 
a week or 10 days after the beginning of treatment 
swelling and erythema which persist for 30 minutes 
to several hours will occur at the site of injection. 
Itching and induration may be present Usually these 
reactions will not interfere with the action of insulin 
as such and they will disappear without special care 
after a period of 10 days or 2 weeks Sometimes chang- 
mg the brand of insulin may be helpful 

In a few patients, however, the local reactions in- 
crease m severity, extend in size and spread over the 
body causing generalized urticaria with involvement 
of the mucous membranes, with severe pruritus, joint 
pain, headaches, elevated temperature, and arcula- 
Received for publication August 4, 1942 


toryand gastro-intcstinaUymptoms. These reactions 
usually develop slowly over a period of several hours 
and may persist for more than one day. They do not 
subside spontaneously with the continued use of 
insulin, but require descnsitiiation or the cessation 
of insulin treatment. 

These generalized allergic reactions after insulin 
arc rare. Hartcn and Walzer (5) have found about 200 
case reports m the world literature between 192J 
and 1940 but in many of these there was insufEcient 
evidence that the characteristic symptoms were due 
to the insulin protein itself rather than to non- 
specific animal proteins, pancreas extract or preserv- 
atives present in the insulin preparations. Yasuna 
(6) m his critical review accepted only 1 1 cases from 
the literature as proven generalized insulin allergy 
and .added one case of his own In the meantime 3 
more eases have been reported, 2 by Herzog (8) and 
one by Hinko, Fenton and Balbcror (g). Satisfactory 
immunologic tests have been possible only since 
crystalline insulin has become available. Cannon and 
Marshall (10) have described a new insulin-precipita- 
tion test which will be of help, in addition to the 
commonly used intradermal skin tests and the passive 
transfer test of Prausnitz and Kuester. 

CLINICAL PROCEDURE AND OBSERVATIONS 

The purpose of this paper is to report observations 
on generalized insulin allergy m 8 patients who were 
studied in the Metabolism Clinic of the Billings Hos- 
pital of the University of Chicago during the years 
1937 to 1941. 

These patients either had developed climcal symp- 
toms of insulin allergy during observation m our 
clinic or were referred to us because of their symptoms 

In each of these patients the diabetic and allergic 
histones were taken carefully and all or several of 
the following tests were performed 

Insulin si(m tests. Five-hundredths of a cc of u 40 
regular, protamine zinc and commercial crystalline 
insulin of different brands and origins (beef or pork) 
were injected intradermally. In 5 patients tests were 
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Table i. Clinical findings and observations in 8 patients with generalized insulin allergy 


Case No. 

Sex, 

Age 

Clinical 

Diagnosis 

Dura- 

tion 

of 

Dia- 

betes, 

years 

Allergic 

History 

Insulin allergy 


Onset 

Symptoms 


Dur- 

ing 

first 

After 

lapse 

of 

Time 

before 

first 

symp- 

toms 

Local 

General 

Eosino-' 

philia 

% 

Treatment 

I, L.H.i 
169663 

Female, 

70 

Diabetes ^ 

mellitus; 
cancer of 
breast; 
hyperten' 

1 sive heart 
disease; 
osteoarthritis 

8 1 

1 

1 

! 

None 

+ 

0 

2 wk. 

Swelling, 

redness, 

itching, 

induration, 

erythema 

Urticaria, 
esp. in face; 
pruritus, 
nausea, vom- 
iting 

2 

2, R.A.,1 
193284 

Female, 

63 

Diabetes 

mellitus; 

arterio- 

sclerosis 

5 

Developed 
allergy 
against 
fresh fruit 
after insu- 
lin allergy; 
son; hay 
fever 


+ 

9 days 

swelling, 

redness, 

itching, 

induration, 

erythema 

urticaria, 
pruritus, 
swelling of 
mucus mem- 
branes, joint 
pain, head- 
ache, nausea, 
vomiting, 
fever 

1-5 

3, W.B. 1 
2.53^00 

Male, 

51 

Diabetes ! 

mellitus; 
arterio- 
sclerosis 

12 

None 



immedi- 

ately 

swelling, 
redness, 
itching, 
induration, 
and erythema 

urticaria, 
pruritus, 
joint paiV, 
fever 

4 

■ 

Female, 

63 

Diabetes 

mellitus; 

arterio- 

sclerosis; 

obesity 

I 

Was allergic ^ 
•against cat- 
hair when 
younger 

+ 

1 

1-2 

wk. 

swelling, 
redness, 
itching, 
induration, 
and erythema 

joint pain 

2 

5. H.L. 

Male, 

56 

Diabetes 

mellitus 

2 

None 

1 

+ ' 

I wk. 

itching, 

swelling 

urticaria, 
swelling of 
mucus mem- 
branes, 1 

pruritus ' 

2 

i, A.L., 
252684 

Female, 

56 

j 

Diabetes 
mellitus; 
arterial hy- 
pertension 

6 

1 None 

1 

1 

+ 

immedi- 

ately 

itching, 

redness, 

swelling 

headaches, 
joint pain, 
fever 

2'5 

7 . H.L .,1 
J 3 M 5 

Male, 

52 

Diabetes 
mellitus; 
diabetic 
neuritis; 
arterio- 
sclerotic 
heart dis- 
ease; optic 
atrophy; old 
retinitis; 
complicated 
cataract 

14 

j None 

+ 

j 

I wk. 

1 

itching, 

swelling, 

redness, 

erythema 

urticaria, 

pruritus 

3 

8. H.CH., ' 
141438 

Male, 

55 

■ 

Diabetes 
mellitus; 
general 
arterio- 
sclerosis; 
angina pec- 
toris; pyo- 
nephrosis; 
otitis media 

2 

i 

1 

None 

+ 


ri days 

itching, 
swelling, 
redness, 
erythema, 
(persist- 
ent for 
several 
days), 
induration 

urticaria, 

headaches 

5-13 


1 The histories of cases i, 2, 3 and 7 reported in this paper. 

2 Himsworth's test for insulin sensitivity was made in cases 2, 
was proven by clinical observation. 


3, 4, 6 and 8. In cases i and 


7 insulin sensitivity or insensitivitj 
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Table i Clinical findings and observation' in 8 patients with ceneralized insulin allergy 


Skin Tests 1 

Precipi- 

tation 

Test 

Passive 

Trans- 

fer 

Test 

Insulin 

Therapy 

j 

Remarks 

Cry- 

stalline 

Regu- 

hr 

Pro- 

tamin 

zinc 

1 

' Hu- 
man 

Controls 

i 

Sensi- 

tive* 

Insen- 

sitive 

1 

Insulin 1 

2+ 

4 -h 

3 + 

1 


negative 

1 

1 

t + 


Desensitization with 
frequent small do^es 
of cr> 5 tallmc insulin, 
intramuscular 
injections attempted, 
both partly successful 

Patient died of 
pneumonia 
m diabetic 
ketosis, 
autopsy 


3+ 

3+ 

4 + 

0 

; negative 

positive 

+ 

1 

1 

Desensitization 
with frequent 1 

'mall doses, 

I m injections , 

ailcmptcd. botli 
unsuccessful, ' 

control on diet 
alone 1 


4 + 




0 

I 10 

positive 

+ 


Intramuscular ' 

injections, i 

control on c/icc 1 

alone I 

3+ 

a+ 



0 

1 

negative 

■ 

■ 

+ 

Control on diet 
alone 


1+ 

3+ 

3 + 

3+ 

0 


positive 

+ 

i 


Control on diet 
alone 


2 + 

3+ 

3+ 


0 

1 

i 5 

J 10 


+ 


Intramuscular 
injections without 
success, control on 
diet alone 1 


2 -h 

3+ 

3 + 


e 

1 

! 

I 80 

1 

positive 

1 


1 

Intramuscular 

injections 

i 

Patient devel- 
oped severe 
insulin rests 
tance and re 
quired during 
the last 6 
months of his 
life about 

1000 u daily 
no autopsy 

2 + 

3+ 

3+ 

3+ 

e 

I 10 

I 3 Q 

1 

i 

" 1 

Control on diet alone 
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made also with a special insulin prepared from human 
pancreas d As controls, normal saline and a o 5 per 
cent phenol solution were used. The tests were read 
after 15, 30, 45, 60 minutes and, in some instances, 
after 3 and 2,4 hours. Wheal formation, erythema, 
induration and pseudopods were observed and meas- 
ured. Only those tests were described as positive in 
which wheals and pseudopods developed within 60 
minutes after injection. Since positive reactions fre- 
quently varied in degree with different types of in- 
sulin a grading of i + , 2,+, 3+ and 4+ was used 
for describing the results (table i). It should be under- 
stood that these grades are relative ones and apply 
only to test differences in the same patient They 
cannot be used to compare degrees of allergic response 
between different patients 

Passive transfer test (PrausnitZ'Kuestner). One- 
tenth of a cc. of freshly prepared serum of the patient 
was injected subcutaneously into the forearm of each 
of two control persons. A similar injection was made 
with normal serum. Twenty-four hours later 0.05 cc. 
of crystalline insulin was injected intradermally into 
the sensitized areas and a non-sensitized area. Again 
the occurrence of erythema, wheals, and pseudopods 
was observed. 

Insulin collodion'precipitation test (Cunnon-Mar- 
shall). The tests were performed in Dr. Cannon’s 
laboratory with insulin-coated collodion particles 
prepared according to the original procedure of the 
authors (10). The double dilution technique was used, 
so that the first tube would contain a dilution of 
serum of 1:5. Then, 0.5 cc. of the insulin-coated 
particles was added to each tube. Most of the tests 
were made with unheated sera and with sera heated 
iver a waterbath at 56° G. for 30 minutes Control 
;ests with crystalline egg albumin-coated particles, 
lormal human sera, uncoated particles and saline 
were made. 

Routine skin tests with the 30 common food and 
inhalant allergens were performed in the Allergy 
Clinic (Dr. Harold C. Wagner). 

Count of eosinophilic blood cells was made. 

The insulin sensitivity test of Himsworth (ii) 
was carried out or other information as to the pa- 
tient’s insulin sensitivity was obtained. 

Table i gives a comprehensive summary of our 
findings. The details of four illustrative cases will be 
found at the end of this paper. 

All 8 patients had diabetes and belonged to the 
middle or higher-age group. Their ages varied be- 
tween 51 and 70 years, the duration of the diabetes 
between i and 15 years. Three of the patients were 
males and 5 were females. In 3 instances insulin in- 
sensitivity was present, and in one of these (case 7) 

^ We are indebted for this preparation to Dr Paul Cannon, for 
whom it was made by the Eh Lilly Co , Indianapolis, Ind 


the resistance was so severe that for several months 
more than 1000 u of insulin daily was necessary to 
check the hyperglycemia. 

Only one patient had an allergic history, while m 
the families of two others, allergic diseases were 
known. The routine allergy tests were negative in 
all patients. An increase of eosmophihc cells was 
found in one patient only, all others having 5 or less 
than 5 per cent eosinophiies. 

Four patients had had previous periods of insulin 
treatment, during which no or only mild allergic 
symptoms had been observed. In two of these pa- 
tients symptoms appeared immediately after resuming 
the insulin injections. In the 2 others and in the 5 
patients in whom insulin allergy had developed dur- 
ing the first course of treatment, first symptoms were 
noted not earlier than 7 days and not later than 2 
weeks after the beginning of the treatment 

The skin tests with the various brands of insulin 
and especially with crystalline insulin were positive 
in all patients. The 5 patients who were tested with 
human insulin showed positive responses to this 
preparation also. An immediate reaction with ery- 
thema, wheals, pseudopods and itching was observed 
in all patients. These reactions persisted for several 
hours and usually reached their peak after 60 minutes 
or later. In 3 instances this reaction wis followed by 
severe generalized symptoms, with uracarn appear- 
ing on the arm or the face (lips and eyelids) and gen- 
eral malaise which persisted for more than 24 hours 
The controls were negative or showed an occasional 
slight erythema which disappeared within one hour. 

The passive transfer test was performed in 4 pa- 
tients and was positive in all instances. 

The insuhn precipitation test was positive in 
various degrees in 4 of the 7 patients. The highest 
titers were found in the blood of a patient who was 


insulin resistant (case 7). 

Specific desensitization was successful temporarily 
in one patient (case i). In another patient (case 7 ) 
treatment with serum from a rabbit which had been 
sensitized with the patient’s blood, as proposed by 
Karr (12), was attempted and was unsuccessful 
Intramuscular administration of insulin partially alle- 
viated the reactions in some cases and was found to 


be the best of all therapeutic procedures tried, but it 
did not completely prevent symptoms. In 6 patients 
It was finally necessary to discontinue insulin. 

Although no patient died from allergic reactions, 
insulin allergy must be considered as a contribuwry 
cause in the death of t patient (case i) who die 0 
bronchopneumonia. The symptoms of diabetic aci 
sis could have been prevented if efficient insu in 
therapy had been possible. Another patient 
died with severe insulin resistance which had 
veloped after the earlier appearance of insulin allergy- 
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Insulin skin tests were carried out m 44 diabetic 
patients who were treated with insulin but had 
no symptoms of generalized insulin allergy. Some 
of them showed mild and transient local reactions as 
are frequently observed during the second week of 
treatment with protamine zinc insulin None showed 
a complete senes of positive tests In 8 patients pro' 
tamine zme insulin alone, and m 6 regular insulin gave 
positive reactions These reactions showed wheals 
but no pscudopods and did not persist longer than 
one hour 

DISCUSSION 

The clinical histones, the positive skin tests with 
all different brands of commercial insulin, as well as 
with human insulin and the passive transfer tests 
seem to prove sufficiently that our patients belong 
in the group of persons with generalized allergy 
against the insulin protein itself - 

The first question which offers itself is, why arc 
these patients not allergic against their own insulin’ 
None of them was totally diabetic so that the pan- 
creas undoubtedly was still able to produce a certain 
amount of insulin, yet they were allergic even to in- 
jected human insulin Only speculative answers can 
be ventured It may be that the process of extraction 
alters the insulin molecule, so that even insulin 
extracted from human pancreas can become an al 
lergen It may also be that a preexistent allergic dis- 
position IS precipitated only if high concentrations 
of msulin are accumulated subcutaneously. Skin and 
mucous membranes are the chief organs of allergic 
response Under physiologic conditions they arc 
reached by very minute amounts of insulin This 
changes if, with the beginning of treatment, insulin 
depots are placed near the skin The fact that intra- 
muscular administration of insulin frequently alle 
viates allergic reactions may point m this direction 

Analysis of our own observations and of those 
reported in the htemture yields certain interesting 
facts 

Age distribution The 12 cases with generalized 
allergic reactions and proven insulin allergy referred 
to by Yasuna (6) and the 3 cases of Herzog (8) and 
of Hinko and coworkers (9) belonged to the middle- 
age group as did our patients Only one patient was 
younger than 30, the others were between 40 and 71 
years of age It is possible chat this reflects simply the 
age incidence of diabetes, which is low m the first 
two decades and increases rapidly later On the other 
hand, allergic diseases are known to be very frequent 
m early life. Although the number of observations is 

A * P^per was completed, PhiUp Wassertevan and 1 

Arthur Mirsky s paper on Immunologic identity of insulin from 
various species appeared in Endocrinology 31 115 1941 These 
lutnors demonstrated conclusively the immunological identity 
Ot insulin densed from beef, pork, sheep bison dog and man 


too sirall to permit statistical conclusions, it is inter- 
esting to speculate on the possibility that the tend- 
ency toward insulin allergy may be one of the fea- 
tures of diabetes m the middle age group which 
differs in so many respects from the diabetes of the 
juveniles 

Owjct 0/ allergic symptoms Our observations con- 
firm the finding that lapse of treatment seems to be 
important for the development of insulin allergy 
Nine of the 15 cases in the literature had had previous 
periods of insulin treatment with inten.'als from a few 
months to several years The long intcrv'al between 
the first and second course of treatment seems to 
indicate that a sensitization once developed m a pre 
disposed individual will not disappear with time, 
although a few exceptions have been observed (2, 9). 
It IS true that many patients can resume insulin treat- 
ment after interruption without untoward effects, 
but among the total number of persons with gen- 
craUzed insulin allergy, those with lapse in treatment 
constitute a high percentage Perhaps, therefore, skin 
tests or other immunologic studies should be made 
in every patient who must be placed on insulin ther- 
apy for a second time Also, the possibility of sen- 
sitisition should be considered in the temporary 
insulin treatment of non diabetic patients 

During the first course of treatment the develop 
ment of insulin allergy seems to be characterized by 
a latent period This lasted from 7 to 25 days in the 
case reports from the literature This interval indi- 
cates the time necessary for the development of sen- 
sitization, and It shows also that it is valueless to 
perform skin tests as a routine procedure in any 
dnbctic patient before beginning insulin therapy for 
the first time The allergic predisposition apparently 
needs a period of sensitization for its activation Skin 
tests need be made only when allergic symptoms 
appear. It may be useful to refer here to two compli- 
cations of the insulin skm tests which wc have ob- 
served a), insulin hypoglycemia and b), delayed reac- 
tions Hypoglycemia can be anticipated and so pre- 
vented if many tests with insulin arc made simultane- 
ously. Delayed allergic reactions, usually general- 
ized and severe, are likely to occur in patients with 
severe clinical symptoms It has been stated that they 
can be avoided if epmephnn is given after the immedi 
ate reaction has been read The patient should be 
warned of the possibility of this reaction and some- 
times it may be better to perform the passive transfer 
test first If this test is positive, skin tests may not be 
necessary A negative passive transfer test, however, 
does not seem to exclude insulin allergy 

Allergic history A history of any allergy should 
suggest the possibility of allergy to insulin The 
majority of diabetic patients with asthma, hay fever 
and other allergic conditions, however, are able to 
undergo insulin treatment without any complication 
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although mild local reactions are not uncommon. Skin 
tests will help to rule out general insulin allergy and 
to find the least irritating preparation, which will be 
crystalline insulin in most instances. 

Eosinophiha is of little significance in insulin allergy 
as well as in allergy in general. Patients with insulin 
allergy do not differ from non'allergic patients in 
whom no or only a slight eosinophilia has been found 
in response to insulin injections (4, 13). Moreover, 
a pre-existent eosinophilia does not indicate danger 
of insulin allergy. 

Insulin allergy and insulin insensitivity. In one of 
our patients insulin allergy preceded the develop- 
ment of severe insulin resistance (case 7). Two other 
patients were allergic and insensitive at the same 
time. The insensitivity was established with the 
Himsworth test (ii). Similar observations have been 
reported in the literature (4) and it has been sug- 
gested that both conditions may have the same cause. 
But, as Harten and Waher state, ‘insulin refractori- 
ness is by no means a constant accompaniment of 
insulin allergy’ (5). The majority of patients with 
allergic synjptoms showed no change in their hypo- 
glycemic response to insuUn (5, 6) and, on the other 
hand, patients with insulin resistance offer allergic 
symptoms only occasionally (14). In general, both 
conditions seem to be independent of each other in 
their symptomatology as well as in the mechanism 
which causes them. 

Therapy. Intramuscular administration of insulin, 
treatment with calcium, histamine, histaminase (15) 
and epinephrin have been recommended, as well as 
specific desensitization. The desensitization is per- 
formed either by giving multiple graduated doses of 
insulin at short intervals over a period of several 
hours, or by giving a very small insulin dose a short 
/ time before the therapeutic dose is injected. Good re- 
sults have been reported in patients with localized 
allergic reactions. These procedures, however, are 
not always successful in the presence of generalized 
insulin allergy. In 6 cases of our series and in ii of 
the 15 cases from the literature, the treatment had 
to be discontinued because of persistence or recur- 
rence of allergic symptoms. Under these circum- 
stances it is a rather fortunate coincidence that the 
diabetes in most of these patients is of only moderate 
severity, and with some effort can be controlled by 
diet alone. 

SUMMARY 

In contradistinction to the rather frequent, mild 
and transient local allergic reactions after insulin, 
which mostly are not due to insulin itself but to un- 
specific substances present in the insulin preparation, 
generalized insulin allergy is a rare but severe compli- 
cation in the treatment of diabetes. Observations 
and immunologic studies on 8 of our cases and 15 


from the literature indicate that this condition occurs 
predominantly in patients of the middle or high-age 
group with moderately severe diabetes. Interrupted 
insulin treatment seems to predispose to allergy. 
Skin tests may be advisable in all patients who resume 
insuhn treatment, and in those who have clinical 
symptoms suggestive of insulin allergy. 

CASE REPORTS 

Case I gives the history of a patient who devel- 
oped generalized insulin allergy during the first 
course of treatment and who was insulin sensitive. 

Case I, L.H., (i6g 663), a female, was 63 years old when 
diabetes was first diagnosed. For 5 years she followed a 
diet only, but was never free of polydypsia and polyuria. 
In 1937, at the age of 68 she came to Billings Hospital be- 
cause of a lump in the left breast which had developed a 
few months before hospitalization and because of diabetir 
symptoms. The tumor was found to be a carcinoma and 
mastectomy was performed after the diabetes had been 
brought under control by diet (C 100, P 60, F 150) and ao 
u of regular insulin. The postoperative course was un- 
eventful. However, 2 weeks after the insulin treatment 
had been started the patient began to complain of itching 
and painful swelling at the site of the injections. These 
local reactions increased in severity and duration and 
would reach ‘the size of a man's hand.’ They became in- 
durated and persisted up to 24 hours. Soon, general symp- 
toms developed. The face became swollen, the eyelids ap- 
peared puffy, urticaria was present at various parts of the 
body and the patient complained of headaches, nausea and 
vomiting. Skin-tests were made at that time and were posi- 
tive with various brands of commercial insulin. The pa- 
tient gave no history of allergic reactions previous to in- 
sulin treatment and there was no history of allergy in her 
family. It was decided to stop the insulin injections and 
to attempt diabetic control with diet alone. The local re- 
actions disappeared immediately, the general symptoms 
gradually. The diabetes was controlled on diet for about 
one year, after which time it became worse. The fasting 
blood sugar reached 263 mg. per cent and severe glyt^^ 
suria recurred. A new series of insulin skin tests was posi- 
tive. Since crystalline insulin gave the mildest reaction, 
the patient was advised to use lo-o-io u of this preparation 
daily. Within a few days the diabetes was under control 
again, but the previous local and generalized reactions re- 
appeared to an even more severe degree. Therefore intta- 
dermal desensitization with minute amounts of crystalline 
insulin at short intervals was attempted. On the first 
day a total of 12.4 u was given over a period of 15 
secutive hours at intervals of 30 minutes. The first dose 
was 0.001 u in o.i cc. volume. The doses were increased 
progressively to a final dose of i.o u in b.2,5 cc. Only very 
mild local reactions were noted during this time. On the 
second day a first dose of o.i u was given intradermally, 
which was followed by subcutaneous injections of i-O unit 
each at hourly intervals. During the following days it e- 
came possible to increase the single doses and to decrease 
the number of injections. Finaiiy, mu could be given twice 
daily and were sufficient for the diabetic control, u , 
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again, 2 weeks later local and gcneraliied reactions re- 
curred Gastro-mtestmal symptomswith nausea and vomit- 
ing and generalized urticaria made it necessary to stop the 
insuUn treatment The patient tned to manage on diet 
alone but was not successful Ten months later, she de- 
veloped bronchopneumonia and diabetic aadosis Be- 
cause of the previous experiences the family ph>sician did 
not give insulin When she entered the hospital she was 
m deep coma, insulin was gi\cn immediately, but the 
patient died a short time after admission The autopsy 
(Dr Paul Cannon) revealed lobar pneumonia in the left 
upper lobe, edema and hypostatic bronchopneumonia in 
the other lobes The pancreas showed considerable acinar 
atrophy and fatty mhltration with marked hyahnization 
and interstitial fibrosis in the islets of Langerhans The 
liver showed fatty infiltration No significant changes 
were found in other organs 

Cases 2 and 3 developed generalized insulin anerg>^ 
after lapse of treatment Case 2 did not have any 
allergic symptoms during the first course of treat- 
ment, whereas case 3 had already shown local reac- 
tions when he received insulin m the first period 

Case 2, R A , (193 284), a 63 year-old white housewife 
had been a diabetic patient for about 6 years before she 
came under our observation in 1938 She was never sen 
ously sick and did not have any symptoms of allergic dis 
eases However, one of her sons had hay fever When 
diabetes was first diagnosed, she was placed on a diet and 
20 u of regular insulin The insulin treatment was dis 
continued after a few weeks,^ but it was resumed several 
times for short periods during the following 3 years When 
she was seen m our clinic, the diabetes was under good 
control on diet alone However, one year later in the 
spring of 1940, It seemed advisable to give msubn The pa- 
tient was instructed to take 10 u of protamine zinc insulin 
Withm a week the mild glycosuria, polyuria and general 
weakness disappeared On the ninth day of treatment local 
reactions began to develop which became worse from day 
to day At first, swelling, redness and itching were local 
ized at the site of injection and disappeared after several 
hours Later the urticaria spread over the body and per- 
sisted for more than 24 hours On the twelfth day she 
cme to the clinic and presented generalized urticarn with 
the most severe involvement on the inner surfaces of 
elbows and knees The lips were swollen and the patient 
complained of severe headache, joint pain, nausea and 
vomiting At that time a passive transfer test was per- 
formed which was positive Insulin was discontinued and 
the reactions disappeared slowly InsuUn skin tests were 
performed a week later They were positive with all tested 
preparations The reactions to these tests were severe 
an persisted for almost 3 days An attempt at desensitiza- 
tion was unsuccessful because of severe local reactions 
during this procedure Intramuscular injections of insulin 
alleviated the reactions slightly, but the patient insisted 
on discontinuation of insulin treatment This was possible 
after further restriction of the diet Skin tests in the spnng 
or 1942 gave the same results as the previous tests 
Case 3, W B , (253 200), was a 51 year old white man 
with a diabetic history of 12 years' duration About Jo 


years ago insulin treatment was begun but soon discon- 
tinued because of local reactions which had appeared after 
the very first injection When he came to our Clinic in 
1939 he compbmed of general weakness, polydypsia and 
polyuna, the fasting blo^ sugar was 179 mg per cent and 
more than 50 gm of glucose was excreted m the urine 
dunng 24 hours Dietary’ restriction (C too, P 75, F 150) 
was not sufficient to control the diabetes and the piticnt 
was advi<y:d to take t 5 u of protamine zinc insulin He did 
so for 10 days and the hyperglycemia as well as the glyco- 
fiurn improved But the same reactions recurred which 
were present to years previously Swelling, redness and 
itclwng at the site of injection increa«cd from day to day 
After TO days these reactions became generalized and in- 
volved both thighs and legs, shoulders and arms Knee and 
elbow joints were swollen and very painful These re- 
actions persisted for more than 24 hours and were ac- 
companied by headache and slight fever The patient did 
not have a history’ of any other allergic disease, nor were 
allergic diseases known in his family The passive transfer 
test and the insulin skin tests were positive The skm tests 
were followed by generalized urticaria and malaise Similar 
reactions occurred w hen insulin was given intramuscubrly 
and when a dcmnsitization was attempted with an intra- 
derma! injection of a minute dose of insulin followed by 
the therapeutic dose subcutaneously The diabetes vvis 
controlled finally by restricted diet alone 

Case 7 represents a condition in which msulm 
allergy preceded the development of insulin resist- 
ance The complete history of this case will be pub- 
lished scpiratciy. 

Case 7, H L , (33 207), a 52-year-oId man, came under 
our observ-ation in December, 1938 As early as 1927 he 
was told that there was sugar present in the unne In 
the following years he developed retinitis, bilateral cata- 
ract and artenosclerotic heart disease The diabetes did 
not receive attention, however, until he came to Billings 
Hospital because of bronchopneumonia and cardiac failure 
At that time the fasting blood sugar was normal, but the 
unne contained sugar A glucose tolerance test confirmed 
the diagnosis of diabetes mellitus and the patient was 
placed on a restricted diet (C 100, P 70, F 150) About 6 
months later he began to notice increasing polydypsia and 
polyuna, neuritic pain m legs and arms, general weakness 
and weight loss, ^e fasting blood sugar was found to be 
286 mg per cent and the sugar excretion about 10 gm 
in a 24-hour unne specimen He was hospitalized and in 
sulm treatment was started A total of 50 u (30 u of pre- 
tamme zinc plus 20 u of regular insuhn) was necessary 
to keep the blood sugar within normal limits and the unne 
sugar free From the seventh day on, the sites of injection 
became swollen, red and indurated, itched and were pain- 
ful for 24 to 48 hours The appearance of these reactions 
did not vary with variation of the site of injection (thigh, 
arm or abdominal wall) or with the type of insulin used 
(regular, crystalline or protamine zme insulin) A senes of 
insulin skm tests was performed All tests were positive 
Intramuscular application of insulin was tried and it was 
found that no or only little local reactions occurred There 
fore this mode of injection was used in the further treat- 
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ment. The diabetes remained under control on the previous 
diet and 50 u of insuhn daily until 7 months later, when 
without apparent reason the glycosuria increased. Daily 
doses of 100 to 200 u of insulin were insufficient for dia^ 
betic control and in July, 1940, the patient was hospitalized 
because of diabetic acidosis. Since massive doses of insuhn 
(1000 u within 24 hours) had very little effect, insuhn was 
given intravenously. After two injections of 100 units 
each at an interval of one hour general urticaria developed 
with severe involvement of all sites of previous insulin 
application. Intramuscular injections were resumed and 
finally the diabetic acidosis came under control. The pas' 
sive transfer test with the blood of this patient was 
positive and the insuhn precipitation test was strongly 
positive. The blood, however, did not inhibit the insulin 
hypoglycemia in rabbits. Following this acidosis and 
general allergic reaction, the patient required about 500 to 
1000 u of insulin daily, but no satisfactory control of the 
diabetes could be achieved. An attempt at biological de- 
sensitization with the method of Karr and associates (12) 
was unsuccessful. The patient died 6 months later. 
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T he value of chorionic gonadotropin as a 
therapeutic agent in hypogenitalism and cryp- 
torchidism, and of the testosterone compounds 
in eunuchoids and castrates, has been well established. 
Coincident with the improvement m the genital 
development of boys under chorionic gonadotropin 
therapy, an increase in the growth rate beyond the 
expected average was observed by Lurie and Hertz- 
man (i), Dorlf (a), Thompson (j), and by us 
Rubinstein and Solomon (4-7) demonstrated an 
increase in body length of white rats following the 
administration of moderate doses of testosterone com- 
pounds Webster and Hoskins (8) Rapfogel (9), 
Albright et al. (10), Brown and Ross (it) and Gold- 
zieher (12) used testosterone propionate in children 
presenting growth deficiency and observed an in- 
crease in growth rate m these children and a few 
adolescents There are several contradictory reports 
pertaining to the effect of various hormones on bone 
growth, bone density and epiphyseal union in rats, 
mice and guinea pigs Silberberg (13) showed that 
after a temporary acceleration, there is a retardation 
of bone growth. Turner, et al (14) did not find a 
difference in the skeletal development between infan- 
tile lats treated with testosterone and the controls 
McCuIlagh and McGurl (15) reported an increase in 
the rate of epiphyseal union m some of their patients 
treated with testosterone 

CLINICAL DATA 

of a group of 82 children who received chorionic 
gonadotropin therapy for various indications such as 
certain types of cryptorchidism, hypogenitalism, adi 
posogenital dystrophy and growth deficiency, ob- 
servations were made on growth in 50 cases and the 
data are reported. 
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of another group of 49 children and adolescents 
receiving various forms of hormonal therapy for pri- 
mary growth retardation, 1; received testosterone 
propionate and observations on growth were made 
Thus, the total number of cases presented consists 
of 65 children and adolescents Each group is analyzed 
in detail in tables i and 2 

Chononic gonadotropin' was administered arbi- 
trarily in the following manner. 100 to 750 i u. two 
to three times a week parcntcrally for periods from 
2 months to 2 years, with varying intervals of rest, 
(wblc 1) 

Testosterone propionate' therapy was adminis- 
tered arbitrarily in the following manner 10 to 25 
mg. parcntcrally twice a week for periods from 3 to 
6 months (table 2) 

In .all cases treated primarily for growth defi- 
ciency, and in the majority of cases treated for hyjxi- 
gcnitalism and cryptorchidism, roentgen-ray studies 
were made of the skull and long bones at intervals 
throughout the course of therapy and subsequently. 
Other laboratory studies included determination of 
the B M R , Wassermann reaction, blood sugar, cho- 
lesterol, calaum, phosphorus and phosphatase, com- 
plete blood studies and routine urinalysis 

The data for each patient were tabulated in the 
group m which they fell at the time of the first visit 
At the last visit, before the final computation of the 
data in this paper, the height was measured and tabu- 
lated Any change in grouping was estimated and 
recorded, an estimate of the average of increase, the 
status quo and the decrease in growth rate was made 
in each case 

* Chorionic gonadotropin (A P L ) and anterior pituitary et* 
tract (Growth Complex) were supplied through the courtesy of 
Ayerst, McKenna and Harrison, Montreal, Quebec and Rouses 
Pbmt, N Y 

* Testosterone propionate (Oreton) v.as supplied through the 
courtesy of Dr Max Gilbert of the Schenng Corp , Bloomfield, 
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Table i Effect of chorionic gonadotropin on growth 


Case 

Age 

Chief 

Complaint 

Dura' 

tion 

of 

Therapy 

Total 

Amount 

initial 

Ht. 

and 

Date 

Ht. and 
Date at 
End of 
Therapy 

Growth 

Increase 

Latest 

Ht. 

and 

Date 

Growth 

after 

Cessation 
of Thera p; 

Progress 

in 

Burgess 
y Grouping' 

I, DF 

yr . 

14 

Growth retardation 

mo. 

I.U. 

26,000 

tn. 

9/27/34 

46.75 

in. 

10/12/35 

51.25 

in. 

4.50 

in. 

10/30/37 

57.00 

in. 

5 7 ? 

% 

+i 

2 SM 

6.5 

Cryptorchidism 

10 

34 , 5 co 

8 / 3/35 

47.00 

! 11/21/36 
48.50 

1.50 

9/21/40 

56.75 

8.2 

0 

3 JS 

8 

Cryptorchidism 

3 

8,000 

2/19/35 

47.50 

8/12/35 

49-75 

a. 2. 5 

* 


+30 

4, IK 

5-5 

Cryptorchidism 

3-5 

4,200 

3/ 1/36 
44.25 

3/ 1/37 
46.75 

2,50 

3/25/42 

59.00 

12.25 

+30 



Cryptorchidism 

4 

17,000 

6/ 8/36 

49.75 

2/18/38 

53-50 

1 3 75 

6/17/42 

61.75 

8.25 

0 

6, RO 

j 

15 

Adiposogenital 

dystrophy 

3 

18,000 

9/12/36 

61.00 

3/27/37 

63.00 

2. CO 

2/19/38 

65.25 

2 25 

+2 

7 , IS 

■ 

Cryptorchidism 

24 

131,200 

2/11/36 

44.00 




4.50 

+ 10 

8 HS 

12 

Cryptorchidism 

3 

45,000 

11/24/36 

55.75 

3/ 4/37 

56.50 

0.75 

I 11/26/38 

1 59.00 

2.50 

— 10 

9, AS 

6 

Cryptorchidism 

2 

1 

10,000 

1 

9/22/36 

45.00 

11/21/36 

48.50 

3-50 



+43 

JO . JC 

10 J 

j 

Cryptorchidism^ | 

1 *6 

1 

j 53.500 j 

6/ 8/37 
53.00 

10/29/38 J 
55-75 1 

2.75 

12/ 3/38 
56.75 

1.00 j 

+20 

II, LD 

8 

Cryptorchidism 

y 

25,000 

10/16/37 

1 49.00 

9/24/38 

49 00 

1 o.co 

6/13/42 

60.25 

11.25 

' —20 

12, RL 

3-5 

Cryptorchidism 

dystrophy 

23 

93,500 

10/30/37 

35.00 

1/11/41 

50.00 

15.00 

5/16/42 

54.50 

4.50 

+79 

ij, HS 

II 

Hypogenitalism 

■ 

24,000 

5/ 1/37 

54.50 

3/28/39 

56.50 

2.00 

2/ 6/40 
58.50 

2.00 

-25 

14, EW 

7 

Hypogenitalism 

6 

36,000 

9/1 1/37 
47.75 

3/25/40 

53.00 

5.25 

2/28/ 42 
57.00 

4.00 

+20 

ly, MF 

II 

Cryptorchidism 

3 

15,000 

12/24/38 

53.50 

3/24/39 

53.50 

0.00 

6/ 6/42 
61.00 

7.50 

0 

16, SG 

I 

Cryptorchidism 

4 

20,000 

12/ 2/38 

32.75 

4/ 4/39 

35.00 

2.25 

6/27/41 

40.50 



17, EM 

II 

Cryptorchidism 

3-5 

17,000 

10/29/38 

53.00 

2/ 4/39 
53-50 

0.50 

9/28/40 

57.25 

3-75 

+10 

18, HN 

■ 



9,000 

10/29/38 

50.00 

2/18/39 

5:1.00 

I.OO 

9/21/40 

55.00 

4.00 


19, HN 

10 

Growth retardation 

14 

84,000 

8/23/38 

49.00 

6/ 1/40 
52.75 

3-75 

2/14/42 

59.00 

6.25 1 

H 

20 , 

18 

Hypogenitalism 

2 

8,000 

3/29/38 

61.00 

11/ 1/38 
63.75 

2.75 

4/ 7/42 

66.25 

2.50 

+30 

21, LA 



2 

17,000 

3/ 7/39 
43.50 

6/22/39 

49.00 

5.50 

10/19/40 

51.50 

2.50 , 

+50 

^2, MA 

1 

Adiposogenital 

dystrophy 

5 

22,000 

6/11/39 

54.00 

11/27/39 

56.25 

2.25 

4/23/38 

57-50 

1.25 

0 

ij, HD 

■ 

Cryptorchidism 

2 

6,000 

5/ 6/39 

45.25 

7/10/39 

45-75 

0.50 

11/23/40 

48.50 

2.75 

0 
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Case 

Age 

Chief 

Complaint 

Dura* 

tion 

of 

Therapy 

Total 

Amount 

Inttnl 

Ht 

and 

Date 

Kt. and ' 
Date at 1 
End of 
Therapy 

Growth 
Increase , 

Latest 

Ht. 

and 

Date 

Grow th 
after 

Cessation 

ofThcrapy 

Progress 

m 

Burgess 

Grouping' 

h/C 

10 

Hypogenitalism 

»no 

4 

J V . 

22,000 

1 in. 

i 11/ 4/39 

1 54 50 

in. 

9/'2t/40 

56 25 

in 

1-75 

in. 

1/14/41 
58 75 

in 

2.50 

C ' 

/o 

0 

55. RF 

5 

Cryptorchidism 

It 

40,000 

j 10/28/39 
! 43-50 

9/21/40 
45-00 1 

1 50 

* 


+20 

26, WH 

10 

Crj'ptorchidism 

8 

1 32,000 

8/3V39 

52.25 

10/19/40 

54.50 

2 25 

* 


0 

27, RS 

12 

^ Cryptorchidism 

3 

24,000 

9/«/39 

52.75 

6/20/40 

54.25 ; 

1.50 

6/13/42 { 5.00 

59 25 ) 

+4 

a8 DS 

11 1 

1 Cryptorchidism | 5 i 

50,000 

11/19/39 

60 50 

i 3/ 1/41 
63.75 

3 2^ 

1 6/ 6/41 

1 68.75 

5.00 

! +5 

i 

29 TiZ 

4 : 

Hypogenitalism 

6 i 

14,400 

*/ 3/39 

42.25 

i 7/x*/39 

1 44.75 

1.50 

• 1 

+>3 

30, DC 

8 

Adiposogenital 

dystrophy 

10 

' 40,000 

i 

*/ 3/39 

55-75 

»/ 3/40 
i 57-25 

1.50 ! 

1 

j 6/ 1/41 

1 60 50 

j 3 25 

0 

31. RB 

7 

j Cr>'ptorchidism 

10 

I 29,500 

11/16/40 

47.50 

1 iV 8/41 
j 5».50 

4.00 j 

1 5/ 9/41 
51.15 

0 75 

+ 40 

52, MB 1 


1 Gtov.th retardation] 

1 ■ 

1 8,000 \ 10/19/40 1 

1 1 55.50 

3/22/41 1 
56 25 

j D 75 1 

5/ 9/41 ' 

60 25 

4 00 

1 

33. so 

i ' 

Cryptorchidism 

4-y 

27,000 9/ 9/40 

1 43.50 

2/ 8/41 1 
44.00 

0 50 

12/20/41 
47 00 

3 00 

+ 15 

34, SH 

18 

j Growth retardation 

3 

9,000 

9/ 7/40 

56 75 

12/14/40 

57.00 

0.25 

7/ '/4i 
57.00 

0 

1 ° 

35. dl 

5 ? 

j Hypogenitjlism 

6 

io,4yo 

10/17/40 
48 50 

4/17/41 

50.00 i 

1,50 

• 


0 

56. BR. 

1 

Cryptorchidism 

2 


1/11/40 
57 00 

8/ 5/41 
60 25 

3-2? 

12/30/41 

6i.oo 

0.75 

0 

37. ;s 

? 

Cryptorchidism | 

1 

5 

14,250 

3/2»/40 i 
43 00 ! 

3/ 1/41 ^ 

46.00 j 

3.00 

1 

4/25/42 
49 25 

3 25 

+ 1C 

38. RD 

15 5 

Growth retardation 

1 

4 

i6,ooo 

5/29/41 
59 00 

10/ 4/41 
60.75 

1 75 

5/13/41 

61.00 

0.25 

i 0 

39. WD 

7 

Cryptorchidism 

1 

3 

i8,ooo 

11/15/41 
58 00 

3/21/42 
59 75 

1 75 

5/13/4= 

60.25 

1 0 50 

+1 

40, RJ 

11 

Cryptorchidism 

1 

y 

22,000 

12/20/41 

53-25 

5/16/42 

55-25 

2 00 

1 6/16/42 

55.50 

0 25 

+ '5 

4t. MK 

7 

Growth retardation' 

5 

1 

9,000 

11/15/41 

45 00 j 

4/15/41 

46 IS 

I 25 

1 6/ 9/41 

1 46.75 

1 Q 50 

1 

0 

42, SS 

16 

Hypogenitalism 

6 

24,000 

3/ 1/41 ! 
61.75 1 

9/16/41 

63.75 

1 00 

5/16/41 

64 75 

I 00 

+11 

43. ws 

11 

Hypogenitalism 

3 

16,000 

4/19/41 
57 00 

7/12/41 
57 50 

0 50 

8/14/41 

sS 5° 

I 00 

+ 6 

44, WS 

7.5 

Cryptorchidism 

! 

4 

4,000 

3/15/41 
50 75 

7/16/41 

52.00 

1 25 

! 4/ 9/42 
53 25 

I 25 

+3 

45, ws 

9 

Hypogenitalism 

3 5 

13,000 

7/17/42 
53 50 

11/29/41 
54 25 

0.75 

1 

* 


0 

46. AT 

9 

Adiposogenital 

dystrophy 

5 

25,000 

11/13/41 
58 75 

5/11/41 

60 00 

: 1 25 

* 


-3 
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Table- 1 (Cont’d.) 


Case 

1 

Age 

Chief 

Complaint 

Dura- 

tion 

of 

Therapy 

Total 

Amount 

Initial 

Ht. 

and 

Date 

Ht. and 
Date at 
End of 
Therapy 

Growth 

Increase 

Latest 

Ht. 

and 

Date 

Growth 

after 

Cessation 
of Therapy 

Progress 

in 

Burgess 

Grouping' 

47. ;c 

3^* , 

II I 

1 Growth retardation 

mo. 

1 ^ 

I.U. 

ia,Qoo 

in. 

3/ 7/42 
48.75 

in. 

5 /a 3 / 4 i 

49.25 

in. 

0.50 

tn. 

1 ! 
! 

in. 

% 

1 +5 

48, MC 

14 

Growth retardation 

2 

12., 000 

3/ 7/4^ 
53-75 

5^3/42 

54-15 

0.50 

** 

1 


+1 

49, LG 

II 

Cryptorchidism 

m 

20,000 

1/17/42 

55.00 

5/16/41 

56.00 

1. 00 

6/ 16/42 
56.25 

0.25 

0 

50, RH 

9-5 

Cryptorchidism 

3 

21,500 

1/20/42 

56.50 

4/10/41 

58.00 

1.50 

* 


+4 


' The difference between the initial and final grouping constitutes the percentage of improvement or retardation for each indi- 
vidual child. 

* Did not report for final check-up. 

** Therapy discontinued recently. 


CLINICAL OBSERVATIONS 

The administration of chorionic gonadotropin and 
testosterone propionate was followed in most in- 
stances by an acceleration of the growth rate as com- 



Fig. I. A. Case 12 (table i). R. F. L., age 3.5 years; height. 35 
; Oct. 30, 1937. B. Patient, age 4 years and a mo.; height. 41.5 
; June 28, 1938. C. Patient, age 7 years and 8 mo.; height 4 ft., 
i in.; Dec. 6, 1941. Chorionic gonadotropin therapy. See case 
[brts. 

red with the Burgess chart standards. In addition 
the improvement in stature, other effects observed 
were development of secondary sex characteristics 
and improvement in general vitality, mental alertness 


and social attitude. In the instances in which devel- 
opment of external genitalia preceded the improve- 
ment in height therapy was discontinued either 
temporarily or permanently. 

In the group of children who showed improvement 
under chorionic gonadotropin therapy the percentage 
of improvement ranged between i and 79 per cent 
as estimated from the Burgess charts, the average 
improvement being i8.a per cent. In the group of chil- 
dren treated with testosterone propionate the per- 
centage of improvement ranged from 2 to 30 per cent, 
the average being 10.9 per cent. Two cases receiving 
chorionic gonadotropin and one receiving testoster- 
one propionate are reported. 

CASE REPORTS 

Case J2 (table 1), R.F.L., was first seen in the Endo- 
crine Clinic Oct. 30, 1937, at the age of 3.5 years because 
of genital and mental retardation and a speech defect con- 
sisting of stuttering and indistinct enunciation. At the 
time of admission the height was 35 inches and the weight 
38 lb. (fig. I, a). There was a retardation in the genital 
development; the penis was very small, scrotum was con- 
tracted and empty, small pea-size testes were located at 
the external ring. Roentgenograms of the long bones did 
not reveal any abnormalities of bone development. The 
sella turcica was somewhat small for the age. 

The child was placed on chorionic gonadotropin 
therapy 500 i.u. two to three times per week. On June 28, 
1938, the height was 41.5 inches, an increase of 6 inches 
in a period of 8 months. The general status had improved, 
he became alert, his speech was cleared, and he displayed 
an interest in people and his surroundings. The genitalia 
(fig. I, b) showed a marked increase in size; both testes 
were normal size, the left was in the lower, and the right 
in the upper part of the scrotum. Treatment was con- 
tinued with intervals of rest, and roentgen-ray examina- 
tion of the wrists and hands in 1939 showed an advance in 
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Table a Eppect op testosterone propionate on growth 


Case 

Age 

Chief 

Complaint 

Dura' 

tion 

of 

Therapy 

■ 


Ht a-od 
Date at 
End of 
Therapy 

Growth 

Increase 

Latest 

Ht 

and 

Date 

: Grow th 
after 

Cessation 
of Therapy 

Progress 

m 

Burgess 

Grouping* 

I £B 

r 

n 

Growth retardation 

tno 

6 

mg 

1,300 

m 

8/10/41 
55 00 

in. 

2/18/42 
58 00 

m 

i 00 

in 

in 

% 

+8 

3 MB 

t? 

GroiiVth retardation 

6 

1,300 

7/8/41 
57 5 C 

60 00 

3 50 

5/ 9/41 
60 ay 

0 35 

+ 5 

3 JC 

10 5 


4 j 800 

9/16/41 
47 »5 

1/10/43 
47 75 



+5 

4 MC 

n 

Growth retardation' 

a 

JOO 

13/ 7/41 
53 M 

3/IC/41 
53 50 

0 ly 

5/23/42 

54 25 

1 

0 75 j 

i 

+3 

S JC 

B 

Cryptorchidism 

a 

110 

n/ 3/38 

56 75 

4/29/38 

57 00 

0 15 

11/ 6/41 
64 50 

7 50 

4*20 

6 HC i 

g 

Grow th retardation 

4 

1 300 

9/ */4i 

47 ay 

*/ 3*/42 

49 2$ 

3 00 

3/20/42 
50 35 

1 00 

+25 


H 

Groix th retardation 

i 

)00 

7/43/41 
55 00 

11/11/41 
56 50 

I 50 

3/28/41 
57 00 

0 50 

+30 

8 AF 

u 

Grow, th rvtaniition 

m 

500 

6/14/4* 
57 50 

10/1B/4X 
58 00 

0 $0 

5/ 9'4i 

60 50 

a yo 

+5 

9 LK 

1 

GrovL th retardation 

S 

B 

7/10/4* 

45 50 

**/* 5 / 4 t 
47 00 

I 50 

6/ 6/41 
48 15 

I 35 

+3 

10 RR 

B 


s 

575 

5/10/4* 
57 ^5 

*1/39/41 
59 00 

1 75 

6/ 6/43 
60 50 

* 50 

+5 

It ss 

11 ws 

16 y 

Grow.th retardation 
and hypogemta! 
ism 

4 

1 800 

9/16/41 
65 75 

1/10/41 
64 50 

0 75 

5/16/41 

64 75 

0 35 

+ 11 

t 5 

Grow, th retardation 

4 

690 

V* 4 / 4 * 
57 50 

1/18/41 
60 00 

a 50 


0 75 

+11 

n W 

” 5 

Hypogenitalism 

a 

x6o 

3/17/40 

6j 00 

5/17/40 
63 75 

0 7y 

6/30/43 

66 75 

S 00 

“3 

M RD 

]6 

Grow th retardation 

6 

300 

10/ 4/41 
60 75 

5 / 8/42 
61 00 

0 ay 

«• 

i 


0 

I! JW 

18 

Hypogenitalism 
and growth 
retardation 

36 

X.440 

11/ 1/38 
6s 75 

1/ 6/41 
6s 75 

a 00 

4/ 7/41 

66 ay 

0 50 

+it 


See footnote to table i • Did not return for final check up •• Therapy recently discontinued 


evelopment beyond his chronological age Hormonal 
etapy was, therefore, discontinued and instructions 
were concerning nutritional and vitamin require 
roents V^en seen again on May 7, 1940, he was 48 y 
la es in height and weighed 48 ay lb Since some regres 
sion m the genitaha had occurred, therapy was resumed 
an continued for a period of 4 months after which time 
1 was again discontinued because of a favorable and suf 
ewnt response On Dec 6 1941, he was 55 y inches tall 
n weired 6 q lb The genital development (fig i,c)w3s 
j but roentgenograms of the wrists and hands still 
age to be in advance of the chronological 
6 e growth rate continued to be accelerated, how' 
ct. as noted m the accompanying growth chart (fig a) 


Case 16 (tabic i), H 7 ^ , was admitted to the Endocrine 
Clinic on July 19, 1957, at the age of 9 5 years The boy 
was brought to the clinic by a guardian from the corrective 
institution to which he had been committed for repeated 
offenses, such as theft and arson He and a group of boys 
of whom he seemed to be the leader, had started about 12 
neighborhood fires It occurred to the Judge, noting the 
child s stunted growth that these criminal tendencies 
may have resulted from the child s resentment of his 
stature, and if this could be correaed, the child might 
overcome his anti social attitude 

At the time of admission the height was 46 75 inches 
and weight 50 y lb Physical examination revealed short 
stature and normal genitalia, the faaal expression was 
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stubborn and resentful (fig. 3, a). Roentgen^ray examination 
of the sella turcica and long bones did not show any ab' 
normality in bone development. 

Therapy with anterior pituitary growth extracts^ was 
initiated on Aug. 19, 1937, 1 to 2, cc. being administered 
parenterally a to 3 times per week. This therapy was con' 
tinned with intervals of rest of one month every 2 to 3 



Fig. a. Growth chart of case 12 (table i), 
from 3.5 to 8.5 years of age. 


months until November, 1938, at which time the height 
was 49 inches and the weight 57 lb. Although this was an 
increase of 2.25 inches in 15 months, there was no increase 
in the growth rate. Since the boy’s growth was of primary 
interest, therapy was changed to chorionic gonadotropin, 
because satisfactory results had been obtained in other 
cases. This therapy, with irregular periods of rest was 
maintained until May 19, 1939, at which time the height 
was 49.75 inches and the weight 57.5 lb. 

There was a marked development of the genitalia (fig. 
3, b). The boy’s behavior improved so that he was paroled 
in the custody of foster parents, the atmosphere of his 
own home being considered unsuitable at that timg. 

After an interruption of 3 months in treatment, therapy 
was resumed and continued until Oct. 25, 1940, at which 
time the height was 54 inches and weight 73.5 lb. Thus, 
’.i 3 years he grew 7.25 inches. 

- i Roentgen'ray examinations of the hands and wrists on 
^May 9, 1939, and Oct. 25, 1940, did not reveal any sig' 
nificant changes. The bony development was in harmony 
with the advancing chronological age. Therapy was then 
discontinued and the child was not seen again until May 
15, 1941, at which time the height was 56.5 inches, an 
increase of 2.5 inches in 7 months following cessation of 


therapy. The boy’s physical and genital development 
showed normal progress (fig. 3, c). 

When last seen, Feb. 12, 1942, the height was 59 inches, 
an increase of 5 inches over a period of 16 months follow' 
ing cessation of therapy and a total increase of 12.25 inches 
over a period of 4 years and 7 months. Roentgen-ray 
examination of the hands and wrists when the boy was 
last seen at the age of 14, revealed the osseous and epi- 
physeal development to be normal for his age.. As far as 
the behavior problem is concerned, the boy continued to 
improve steadily, and has been paroled in the custody of 
his parents for the last 2 years. 

Case 2 (table 2), M.B., was first seen on Aug. 2, 1940, 
in the Endocrine CHnic for stunted growth at the age of 
16. The height was 54.75 inches and the weight was 76.75 
lb. Physical examination (fig. 4, a) showed the boy to be 
of short stature with a childish facial expression, no pubic 
hair, and with small penis, scrotum and testes, although 
the latter were in normal position. Roentgen-ray examina- 
tion of the hands and wrists on Aug. 15, 1940, revealed a 
retardation of bone growth and delay in epiphyseal union. 

Therapy with anterior pituitary growth extract ~was 
initiated on Aug. 1 5, 1940, and on Nov. 23, 1940, chorionic 
gonadotropin was added, because there was no demon- 
strable increase in growth rate. The hormones were ad- 
ministered simultaneously, but in separate syringes. This 
therapy was continued with brief periods of rest until 



Fig. 3. A. Case 18 (table i).H. N-. age 9.5 years; height 46.75 
in.; July 19, 1937. B. Patient, age ii years, 4 mo.; height 49.75 
May 9, 1939. C. Patient, age 13 years and 4 mo.; height, 4 ft-. 
8.5 in.; May 15, 1941. Chorionic gonadotropin therapy. See case 
reports. 

July 8, 1941, at which time the heightwas 57.5 fnchesand 
the weight was 93 lb. Physical examination revealed 
marked maturation of the facial expression, an increased 
development of the chest and arms, and development 01 
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extem-il genitalia (fig 4, b) Roentgenograms made on Julv 
9, 1941, re\ealcd no change from the findings of the prcvi 
ous cxaminaaon On July 10. therapy v.ith testosterone 
propionate was initiated, 15 mg being administered twice 
a week This form of therapy was given for the purpo^ of 
increasing the rate of growth, and was continued until 
Nov 15, 1941, at which time the height was 59 inches and 
the weight was 105 5 lb While receiving thcrapj with 
growth hormones and chorionic gonadotropin this patient 
grew 3 inches m 13 months, a growth of t 5 inches in 4 
months was noted during testosterone propionate therapy 
Rocntgcn'.ay examination on Dec 6, 1941, still showed a 
delay in bony development Therapy w’ltli testosterone 
propionate was resumed on Jan 31, 1941, at which time 
the height was 59 5 inches and the weight was 105 lb 
Testosterone therapy was di'icontinucd one month later 
and on May 16, 1942, the height was 60 25 inches, the 
weight 107 lb Physical examination rcxcalcd further 
progress m muscular development, maturation of the 
feaal expression and development of the genitalia and 
pubic hair (fig 4, c) Roentgenograms of the hands and 
wnns on March 7, 1942, showed the same relative re* 
tardation in bone development as was seen before therapy' 
was initiated 

DISCUSSION 

Administration of chciionic gonadotropin for 
hypogenitalism, cryptorchidism and adiposogenital 
dystrophy is a generally accepted form of therapy, 
and has been employed by us for the last 8 years 
While treating hypogenitalism and cryptorcliidism 
with chorionic gonadotropin we were impressed 
by the growth stimulating potentialities of this form 
of therapy Obscrvmtions were made on 50 children 
who received chorionic gonadotropin and it was 
noted that the best growth response occurred in 
those patients who presented mainly symptoms of 
nypogenitaiism and cryptorchidism In those patients 
who presented symptoms of growth retardation 
chiefly, the chorionic gonadotropin was moderately 
effectne Of this group 62 per cent (31 children) 
showed an increase m the rate of growth, 30 per 
cent (15 children) maintained the original rate of 
growth and 8 per cent (4 children) were below the 
original rate of growth No abnormal findings were 
noted except m 2 patients m whom there occurred a 
stimulation of bone growth and development beyond 
the chronological age 

The use of testosterone as a growth stimulating 
3 ctor in children is a recent approach to the problem 

been used by us for one year, 
^ t ough Its value in the treatment of eunuchs and 
unuchoids has been known for some time Kochaknn 
th ^^nyon ct al (17, 18) have demonstrated 
the administration of testosterone compounds 
animals causes nitrogen retention 
IS essential for muscular and skeletal growth 
ecause of the suggested possibility of early bone 


maturation, roentgenograms were made from time 
to time during and subsequent to periods of therapy 
and because of the effect of the testosterone com- 
pounds on the development of external genitalia m 
boys, the genitalia were frequently examined 

Fifteen children with growth retardation were 



Fic 4 A Cfljf 2 (table 2) M B , age 16 ye.ir8, height 4 ft , 
675m, Aug 2 1940 B Patient, age 17 >ear5, height 4ft , 9 5 m , 
July 10, 1941 C Patient age 18 yr , height 7 ft , May 16 1942 
Testosterone propionate thcnip> Sec case reports 

maintained under this form of therapy, and to date 
no harmful effects have been observed m these pa- 
tients When the genitalia showed a tendency to 
over-development therapy was discontinued. Of this 
groupof 15 children, 13 showed an increase in the rate 
of growth, one maintained the original rate of growth 
and m one child the original rate of growth was low- 
ered Roentgen studies of the long bones were made 
at frequent intervals and at no time was there an 
indication of premature epiphyseal union One year 
after the initiation of this therapy, the epiphyses 
remained open as noted at the time when treatment 
was begun, there was no marked change m bone 
density 

SUMMARY 

Growth observations were made on 50 children 
treated with chorionic gonadotropin and on 15 chil 
dren treated with testosterone compounds 

Chorionic gonadotropin was administered in doses 
of TOO to 750 I u two to three times a week for 
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stubborn and resentful (fig. 3, a). Roentgen-ray examination 
of the sella turcica and long bones did not show any ab' 
normality in bone development. 

Therapy with anterior pituitary growth extracts* was 
initiated on Aug. 19, 1937, 1 to a cc. being administered 
parenterally a to 3 times per week. This therapy was con' 
tinued with intervals of rest of one month every 2 to 3 



Fig. 3. Growth chart of case 12 (tabic i), 
from 3.5 to 8.5 years of age. 

months until November, 1938, at which time the height 
was 49 inches and the weight 57 lb. Although this was an 
increase of 2.25 inches in 15 months, there was no increase 
in the growth rate. Since the boy’s growth was of primary 
interest, therapy was changed to chorionic gonadotropin, 
because satisfactory results had been obtained in other 
cases. This therapy, with irregular periods of rest was 
maintained until May 19, 1939, at which time the height 
was 49.75 inches and the weight 57.5 lb. 

There was a marked development of the genitalia (fig. 
3, b). The boy’s behavior improved so that he was paroled 
in the custody of foster parents, the atmosphere of his 
own home being considered unsuitable at that timg. 

After an interruption of 3 months in treatment, therapy 
was resumed and continued until Oct. 25, 1940, at which 
time the height was 54 inches and weight 73.5 lb. Thus, 
in 3 years he grew 7.25 inches. 

Roentgen'ray examinations of the hands and wrists on 
May 9, 1939, and Oct. 25, 1940, did not reveal any sig' 
nificant changes. The bony development was in harmony 
with the advancing chronological age. Therapy was then 
discontinued and the child was not seen again until May 
15, 1941, at which time the height was 56.5 inches, an 
increase of 2.5 inches in 7 months following cessation of 


therapy. The boy’s physical and genital development 
showed normal progress (fig. 3, c). 

When last seen, Feb. 12, 1942, the height was 59 inclies, 
an increase of 5 inches over a period of 16 months follow- 
ing cessation of therapy and a total increase of 12.25 indies 
over a period of 4 years and 7 months. Roentgen-ny 
examination of the hands and wrists when the boy was 
last seen at the age of 14, revealed the osseous and epi- 
physeal development to be normal for his age.. As far as 
the behavior problem is concerned, the boy continued to 
improve steadily, and has been paroled in the custody of 
his parents for the last 2 years. 

Case 2 (tabic 2), M.B., was first seen on Aug. 2, 1940, 
in the Endocrine Clinic for stunted growth at the age of 
t 6. The height was 54.75 inches and the weight was 76.75 
lb. Physical examination (fig. 4, a) showed the boy to be 
of short stature w'ith a childish facial expression, no pubic 
hair, and with small penis, sctotvim and testes, although 
the latter were in normal position. Roentgen-ray examina- 
tion of the hands and wrists on Aug. 15, 1940, revealed a 
retardation of bone growth and delay in epiphyseal union. 

Therapy with anterior pituitary growth extract was 
initiated on Aug. 1 5, 1940, and on Nov. 23, 1940, chorionic 
gonadotropin was added, because there was no demon- 
strable increase in growth rate. The hormones were ad- 
ministered simultaneously, but in separate syringes. This 
therapy was continued vvith brief periods of rest until 



Fig. 3. A. Case 18 (table i).H. K, age 9-5 
n.; July 19. 1937- B- Patien*. age years, 4 mo- he>ga 
Vlay 9. 1939. C. Patient, age 13 y“*® See case 

5.5 in.; May 15, 1941- Chorionic gonadotropin P 
■eports 


[uly 8, 1941, at which time the revealed 

he weight was 93 lb. Physical exami ^rreased 
narked maturation of the facial jopment of 

development of the chest and arms, and dev P 


THE PARATHYROIDS AND 
PSYCHOSIS 


I N VIEW of the intimate relationship bctv.ccn the para 
thyroid glands and calaum metabolism and of the 
influence of calcium upon the functions of the cells of 
the nervous system, it might be assumed that these glands 
nouid play an important r6lc in clinical neurological and 
mental disturbances In particular, h> poparathyroidism 
v-nth Its accompan>'ing depression in the level of blood cab 
aum might be expected to give ri'y:, to, or to exaggerate, 
clinical disorders m v.hich hyper imtibihty is a notable 
feature. Whether, or to what extent, such is the ease is not 
adequately known except as to the condition, tetann 
paiaihyropracvu 

In the older literature Timmc described a syndrome m 
vKiJi the patients showed marked irrascibility, flying 
into ungo\cmablc rage upon slight provocation and rc' 
acting with irrational violence Under treatment with 
parathyroid extract, calcium and sunlight a marked im* 
provement m the disposition was seen Subsequently 
Shannon reported the eases of 8 children who developed 
convulsions follow cd by depression and irrational speech 
As the audition progressed, night terrors, acute maniacal 
cxcitenicnt wnth screaming, flghting and tearing of the 
clothes occurred In 6 of the eases the condition wras re- 
b> parathyroid extract. 

Tert books of psychiatry and of medicine lay little 
stress ufon the relationship of parathyroid disorders to 
dental conditions, although for nearly a century ithas been 
r^pJgniKd that psychosis may develop during the course 
01 cUmal tetany. In a recent article Greene and Swanson* 
‘uvereported that they had been able to find in the htera 
ture ofthe preceding 19 years only 4 eases in which 
psychosis appeared as a complication of tetany Having 
^selves, however, noted 5 such eases in 18 patients 
hypoparathyroidism observed m their own clinic, 
cy sussed that the association is actually more fre 
Qumt than 13 commonly recognized 
n their eases, as well as those reported in the earlier 
usual type of psychosis was a toxic delinum 
including dementia, have been 
° is, however, apparently no spcafic type of 

Whosis which is actually characteristic of parathyroid 
Among the nervous symptoms often seen in 
IS condition are anxiety, depression, and a sense of im^ 
spvf, When the condition reaches tbe 

non ^ actual psychosis, delusions and hallucina 
In 2 of the cases reported by Greene and 
nson the hallucinations were of a sexual type and in 
eroticism had been markedly augmented 
honocci ^ Psychosis Delusions of persccu' 

m both ^ other cases and suicide was attempted 


^ Psychoaa 

t’REENE J A , 


in hypoparathyroidism, with a report of five cases 
. ndL w Swanson Ann Int M'd 14 layj 1941 


According to the scanty evidence now available, it ap' 
peats that if a ps> chosis does occur in the course of para- 
thyroid tetany it develops within the first i or 4 months 
of that disorder although it may appear vvithm a few days 
or may be delayed several weeks The authors comment 
that psychic disturbances may be the first and only mani' 
fcstation observed and that the etiology of the psychosis 
may be missed unless search is made for the charactcnstic 
signs of parathyroid deficiency Frank carpopedal spasms 
and convulsions arc usually absent from the picture 
Tbe prognosis m this ps> chosis is usually good although 
the condition may persist for several months Upon the 
institution of treatment for the glandular condition there 
IS usually a delay in the mental improvement of from r to 
4 weeks after the calcium level has been normalized and 
then another 3 or 4 weeks arc required for complete re* 
covery Recovery having been attained, recurrence of the 
tetany 1$ commonly not followed by a recurrence of 
psydwc disturbances Careful neurological examinations 
in the eases of Greene and Swanson failed to disclose any 
residual damage to the central nervous system The facts 
that the psychosis is of rather early onset in the course of 
the tetany and that it docs not recur with recrudescence 
of the parathyroid deficiency suggest to the authors that 
the psychosis may be due to failure of the brain to adjust 
promptly to the acute chemical changes to which it is 
subjected 

TTic marked discrepancy between the frequency of 
psychosis m tetany in the cxpcnencc of the recent writers 
atvd the rare reports of the condition in other writings ob- 
viously suggests that more searching study might bear 
out Greene and Swanson's conjecture that the association 
of the two disorders is actually more frequent than is 
usually recognized If parathyroid deficiency of the more 
marked grades actually docs have the serious repercussions 
m the mental sphere that arc suggested, the interesting 
question arises as to what part the parathyroids may play 
in the mood swings of everyday life. The problem might 
have some appeal to organically-mindcd psychologists 

R G H 

RELATION OF THE THYROID 
GLAND TO BLADDER TONUS 

A lthough several authors have reported atony of 
the bladder as of frequent occurrence m clinical 
hypothyroidism, the relationship has apparently 
not gamed wide recognition In a recent report Sherrill and 
MacKay^ have called attention to their own experience of 
the association of the two conditions and have further 
reported an experimental study of the subject, under con 
trolled conditions 

Three groups of adult male rats, of 8 individuals each 
were placed on a special adequate diet at the age of 170 

* J Urol 46 34> 1941 

/I , 


6x1 


6i4 gonads Volume a 


of a 36 year old woman who had experienced sHght but 
continuous mammary secretion since the birth of her only 
child 16 years previously. The uterus is described as 
small but the menstrual periods were normal. In this case 
lactation had apparently been maintained by daily manual 
manipulation of the breasts. — E. B. A. 

Haagensen, C. D., and H. T. Randall. 

Production of mammary carcinoma in mice by estrogens. 

Arch. Path. 33: 411. 1942. 

The administration of estrone benzoate to pure bred 
strains of mice produced an increased incidence of breast 
carcinoma in the male animals to a level which was some^ 
what higher than in the female controls. It failed to im 
crease the frequency of breast carcinoma in female animals 
of high cancer strains above the natural frequency in non^ 
treated controls. It did not produce breast carcinoma in 
male or female mice of the low cancer Cyy strain. It did 
not produce any other type of extramammary malignancy 
in the treated animals. The authors believe that hereditary 
factors supersede in importance the effect of estrogen ad' 
ministration on the incidence of breast cancer. — E. von H. 

Hollander, L., and H. R. Vogel. 

Testosterone propionate in treatment of male post- 

climacteric dermatoses. Arch. Dermat. & Syph. 45: 

356. 194a. 

In 8 cases exhibiting various types of presenile and 
senile dermatitis inunction treatment with testosterone, 
propionate ■ was attempted. In all patients prompt im- 
provement of the dermatitis was observed although vari- 
ous types of local therapy had been tried without success 
previously. For this reason the authors recommended the 
additional use of hormonal treatment in all types of post- 
chmacteric dermatoses. — E. von H. 

Koller, T. 

The estrogenic substance in intra-uterine death. 

Helvet. med. Acta. 8: 639. 1941. 

The content of active estrogens increased up to 400% 
in PU if the latter was stored for weeks or even months. 
The urinary estrogen content of the same subject in- 
creased with the specific gravity of the urine samples. In 
pregnancy with severe kidney damage, diminution in uri- 
nary estrogens occurred prior to intrauterine death of the 
fetus. In these patients no increase in urinary estrogens 
was observed before or during parturition. The amount of 
estrogen is not believed an important factor in induction 
of parturition. — E. Fischer, in Bio. Abstracts. 

Kretzschmar, N. R., and A. C. Barnes. 

The extragenital effects of diethylstilbestrol. Am. J. 

Obst. Gynec. 43 : 668. 1942. 

In general, the effects of diethylstilbestrol on gastro- 
intestinal symptoms, Hver functions, body weight, renal 
system and hematopoietic system in women duplicated 
those found with the natural estrogens. None of the effects 
could be considered as representing toxic manifestations 
of diethylstilbestrol. — C. P. 


POTH, D. O., AND S. R. KaLISKI. 

Estrogen therapy of tinea capitis. Arch. Dermat. & 
Syph. 45: lai. 1942. 

The report included the study of 30 consecutive cases 
which were treated for tinea capitis with estrogens. One 
group of patients received estrone orally in capsules of 
5,000 i.u. per day with additional local treatment of daily 
application of i gm. of ointment containing 5,000 i.u. of 
estrone. Other patients received diethylstilbestrol in 
doses of 3 mg. daily in combination with an ointment con- 
taining 125,000 I.u. per ounce. A critical analysis of the 
results showed that only 4 patients failed to obtain a 
clinical cure and those were ones who discontinued treat- 
ment. It was impossible to correlate healing time either 
with the amount or the type of estrogen administered. The 
reactions observed during or after treatment consisted in 
slightly tender enlargement of the breast in 2 male and 2 
emale patients and a cases of vaginal bleeding in girls 
aged 3 and 5 years. Both reactions subsided promptly 
after the drug was discontinued. — E. von. H. 

Sturgis, S. H., and J. V. Meigs. 

The use of estradial diproprionate in the treatment of 
essential dysmenorrhea. Surg. Gynec. and Abst.; 75:87. 
1942. 

The relative value of estradiol diproprionate is com- 
pared with other estrogens in their effect on dysmenorrhea. 
260 injections were given to 33 patients. 68% of the 130 
menses following treatment were painless, ii % of the pain 
was low, and 20% no change. The advantages of estradiol 
were minimum of injections and no demonstrable toxic 
effects. — J. P. P. 

SUTRO, C. J., AND L. PomERANTZ. 

Changes in osseous tissues of young dogs after pro- 
longed administration of estradiol bentoate. Arch. Path. 
33: 305. 1942. 

The administration of estradiol benroate to young mon- 
grel dogs did not produce osteosclerosis as was observed in 
young mice. There was, however, an inhibition of skeletal 
growth and disturbance of development of the penile 
bone. These results suggest that other fectors besides in- 
hibition of growth may be responsible for the osteosclero- 
sis observed in certain animals after estrogen administra- 
tion. — E. von H. 

Teague, R. S. 

Toxicology of the synthetic estrogen diethyl-stilbestrol 
and certain related compounds./. Pharmacol andExper. 
Therap. 'j'j: 145. 1942. 

Daily doses of the various synthetic estrogens as high as 
20 mg./kg./day produced no fttalities when administered 
to rats. All of the compounds produced slight depression 
of growth and vacuolization of the liver cells which was 
not fiitty degeneration but glycogen accumulation. In ad- 
dition diethylstilbestrol when given in doses up to 100 
mg. /kg. daily produced an increase in weight of the liver, 
adrenal, pituitary and uterus and a decrease in weight of 
the ovary, testis, seminal vesicle and prostrate. The kidn.ey 
weight was constant. — G. P. 
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iGynecomastia] 


T he syndrome under discussion begins during 
adolescence and is characterized by gyneco' 
mastia and a very specific type of hypogonad' 
ism This latter is almost entirely in respect to the 
function of the tubular tissue (germinal epithelium 
and Sertoli cells) while the function of the Leydig 
cells (growth of phallus and prostate and of sexual 
hair) remains relatively normal Thus one finds bilat' 
eral gynecomastia, small testes, aspermatogenesis 
evidence of normal to moderately reduced function 
of the Leydig cells, increased excretion of follicle^ 
stimulating hormone (FSH), and usually a reduced 
excretion of 17 ketosteroids During the last 4 years, 
7 cases have been observed in the chnics of the 
Massachusetts General Hospital, studies on these 
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patients and two additional private patients form the 
subject of this report 

REVIEW OF LITERATURE 

Although these cases are not uncommon, few reports 
arc found m the literature, and to our knowledge, no 
author has grouped them together as a definite clinical 
entity Bedor in 1812, according to a later writer (i), de- 
scribed two brothers, 11 and 24 years old, with bilateral 
gynecomastia and small testes Around 1840, several 
English authors (2-5) independently described a soldier, 
previously normal, who at the age of 53, developed small 
testes and gynecomastia a few months after trauma to 
the testes The reports of this case vary in their details 
but the sequence of events seems to have been as stated 
The development of gynecomastia m a previously normal 
22 year old patient a few months after mumps orchitis 
was reported m 1877 (i) During the last 20 years, there 
have several reports (5-9) of cases which possibly 
fit into this syndrome Bronstein (10) in 1939 reported 
the only case, however, in which those hormone studies 
necessary for the diagnosis were earned out This con- 
cerned a ly-year old negro with gynecomastia of y years' 
duration The testes were very small and there was azo- 
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of a 36 year old woman who had experienced slight but 
continuous mammary secretion since the birth of her only 
child 16 years previously. The uterus is described as 
small but the menstrual periods were normal. In this case 
lactation had apparently been maintained by daily manual 
manipulation of the breasts. — E. B. A. 

Haagensen, C. D., and H. T. Randall. 

Production of mammary carcinoma in mice by estrogens. 

Arch. Path. 33; 41 1. 1942. 

The administration of estrone benzoate to pure bred 
strains of mice produced an increased incidence of breast 
caremoma in the male animals to a level which was some- 
what higher than in the female controls. It failed to in- 
crease the frequency of breast carcinoma in female animals 
of high cancer strains above the natural frequency in non- 
treated controls. It did not produce breast carcinoma in 
male or female mice of the low cancer C57 strain. It did 
not produce any other type of extramammary malignancy 
in the treated animals. The authors believe that hereditary 
factors supersede in importance the effect of estrogen ad- 
ministration on the incidence of breast cancer. — E. von H. 

Hollander, L., and H. R. Vogel. 

Testosterone propionate in treatment of male post- 
climacteric dermatoses. Arch. Dermat. & Syph. 45: 

356. 1942. 

In 8 cases exhibiting various types of prcscnile and 
senile dermatitis inunction treatment with testosterone, 
propionate • was attempted. In all patients prompt im- 
provement of the dermatitis was observed although vari- 
ous types of local therapy had been tried without success 
previously. For this reason the authors recommended the 
additional use of hormonal treatment in all types of post- 
climacteric dermatoses. — E. von H. 

Koller, T. 

The estrogenic substance in intra-uterinc death. 

HeJvet. med. Acta. 8: 639. 1941. 

The content of active estrogens increased up to 400% 
in PU if the latter was stored for weeks or even months. 
The urinary estrogen content of the same subject in- 
creased with the specific gravity of the urine samples. In 
pregnancy with severe kidney damage, diminution in uri- 
nary estrogens occurred prior to intrauterine death of the 
fetus. In these patients no increase in urinary estrogens 
was observed before or during parturition. The amount of 
estrogen is not believed an important factor in induction 
of parturition. — E. Fischer, in Bio. Abstracts. 

Kretzschmar, N. R., and A. C. Barnes. 

The extragenital effects of diethylstilbestrol. Am. J. 

Obst. Gynec. 43 : 668. 1942. 

In general, the effects of diethylstilbestrol on gastro- 
intestinal symptoms, liver functions, body weight, renal 
system and hematopoietic system in women duplicated 
those found with the natural estrogens. None of the effects 
could toxic manifestations 
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POTH, D. O., AND S. R. KaLISKI. 

Estrogen therapy of tinea capitis. Arch. Dermat. ^ 

Syph. 45: 121. 1942. 

The report included the study of 30 consecutive cases 
which were treated for tinea capitis with estrogens. One 
group of patients received estrone orally in capsules of 
5,000 i.u. per day with additional local treatment of daily 
application of i gm. of ointment containing 5,000 i.u. of 
estrone. Other patients received diethylstilbestrol in 
doses of 3 mg. daily in combination with an ointment con- 
taining 125,000 I.u. per ounce. A critical analysis of the 
results showed that only 4 patients failed to obtain a 
clinical cure and those were ones who discontinued treat- 
ment. It was impossible to correlate healing time either 
with the amount or the type of estrogen administered. The 
reactions observed during or after treatment consisted in 
slightly tender enlargement of the breast in 2 male andi 
emalc patients and 2 cases of vaginal bleeding in girls 
aged 3 and 5 years. Both reactions subsided promptly 
after the drug was discontinued. — E. von. H. 

Sturgis, S. H., and J. V. Meigs. 

The use of cstradial diproprionate in the treatment of 

essential dysmenorrhea. Surg. G^mec. and Abst.; 75:87. 

1942. 

The relative value of estradiol diproprionate is com- 
pared with other estrogens in their effect on dysmenorrhea. 
260 injections were given to 33 patients. 68% of the 130 
menses following treatment were painless, 1 1 % of the pain 
was low, and 20% no change. The advantages of estradiol 
were minimum of injections and no demonstrable to.uc 
effects. — J. P. P. 

SUTRO, C. J., AND L. POMERANTZ. 

Changes in osseous tissues of young dogs after pr^ 

longed administration of estradiol benzoate. Arch. Pat . 

33:305.1942. 

The administration of estradiol benzoate to young mon- 
grel dogs did not produce osteosclerosis as was obsewe m 
young mice. There was, however, an inhibition of ske e 
growth and disturbance of development of the pmme 
bone. These results suggest that other factors besides m 
hibition of growth may be responsible for the osteosc oro^ 
sis observed in certain animals after estrogen admmistra 
tion. — E. von H. 


Teague, R. S. . 

Toxicology of the synthetic estrogen 
and certain related compounds. J. Pharmacol and xp 
Therap. 75; 145. 1942. ^ 

Daily doses of the various synthetic estrogeiis as *8 
20 mg./kg./day produced no fetalities when admmis 
to rats. All of the compounds produced slight 5 

of growth and vacuolization of the liver cells w i 
not fatty degeneration but glycopn accumulation. 
dition diethylstilbestrol when given in doses up 
mg./kg. daily produced an increase in weight of e 
adrenal, pituitary and uterus and a decrease 
the ovary, testis, seminal vesicle and prostrate. 1 ^ 
weight was constant. — C. P. 
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Kutntjonal edema m pregnancy ssith an anal>M*- of 
tight sc\ ere cav:s Am J Obit. G^iiec 43 467 1942 

Kutntional edema results from a protein deficit ciii<cd 
by a deficicnc)’ of protein m the diet or by the !o«is or 
Hcicnt utiliation of ingested protein It is frequently 
issxuted vLith anemn Contributory factors include hot 
weather, overwork, the excessive ingestion of s^Ut \v*atcr, 
ind the dependent posiDon In pregnancy, the protein dc' 
cundsof the organism arc increased fir above nonml and 
^pot he met by a patient suffering from a dironically 
sw.’cred protein reserve Thc^ R patients revealed verj 
narked dvfiacncies in protein, Fc and vitamins The 

which depends on the etiology, is described — • 
L» P 


Hl-ton N W 

Morphologic variations m idcnocarcmoma of the 
fundus of the uterus, vvitli reference to secretory ac- 
tivity and clinicnl interpretations Am ] Chn Path 
12 J2 1042 

Cyclic changes in the morphological picture of adeno- 
cafLinonaa of the uterus could be demonstrated m a senes 
of 50 patients It vvns found that the cells of the tumor re- 
sponded to the secrctor>’ activity of the ovaries m a vvay 
similar to normal endometnum with the exception that 
the evolution of tiie secretory “^tage vvais slower and did 
not completely regress in the carcinoma cells Some cyclic 
changes were al«o demonstrated in adenocarcinoma oc 
curnng long after the mcnopauN: The prognosis of tumors 
occurring before die menopause widi only menorrhagia as 
the chief symptom was considerably better than the prog 
nosis of the postmenopausal group, which showed a 
mortality of — E ion H 


him Wm 

of progesterone on utenne contractions Am J 

Gynec 43 663 1942 

^ l^jie contractions before and after the subcutaneous 
“ ^'-tration of synthetic progesterone were studied bv 
an intrauterine balloon connected to a mcchani- 
u ^ '’‘hich recorded the contractions on a 

effect upon uterine con- 
u ovulatory cycle, either dunngthc 

tncHv,^ L lutcum phase, or upon uterine coia- 
bai a!«rt ^ ^^^tened abortion or in the puerpenum It 
contn,-f high-amplitudc, hypertonic 

'“‘"'hons of primary dysmenorrhea -C P. 


Bi«hom,h,d H MacLtod and F. L Warrfn 

'^^tostcroids in human pregnancy unn 
ioo ^ y^ature, London 


’^'^enantJ tL obtained from 20 

Itw-asl t were established colorimetn- 

fetuses ^ H 14 women were bearing 

^61 mg^ I ^ Jiveragc ketosteroid excretion 
f^uses had women bearing female 

liter ketosteroid excretion of 146 mg 


GfSCIlICKTTR, C F AND ElIIADETII BvRNES 

Factors influencing the development and time of ip 
pcarancc of mammary' cancer in the rat in rc'iponsc to 
estrogen Arch Poth 35 334 194^ 

The authors produced mammary cancer in 202 of 555 
albino rats which W’crc treated with estrogens Over a 
period of 7 years no spontaneous mammary cancer had 
been oh<«rvcd in over 5,000 animals of the inbred labora- 
tory’ stock The author could demonstrate that all estro- 
gens regardless of the chemical composition or physio- 
logical potency would produce mammary cancer in the rat 
provided that the animal survived the required time The 
do*c necessary’ was found to be well beyond the physio 
logical limit, and the treatment must be applied con- 
tinuously for a period of months Influencing factors were 
the doNige, the estrogenic potency, the duration of estro 
genie activityr, and the method of administration Simul- 
taneous administration of testosterone or progesterone did 
not prevent or delay the appearance of mammary cancer 
However, estrogenic cancer was partially inhibited by an- 
tenor pituitary extract — E I’Oii H 

Gilbert, B 

Persistent lactation with a note on Chian and From- 
mcl's disease Bnt M J 2 305 194^ 

The syndrome of puerperal uteroovarian atrophy and 
persistent lactation is discussed and a ease is presented 
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days. A month later the members of one group were 
thyroidectomized, those of another group were given 
desiccated thyroid in their diet and the third group were 
kept as controls. Some three months following, the mem' 
bers of each group were tested for bladder tonus. Each was 
given an appropriate dose of a radio'Opaque iodine com' 
pound, following which roentgen-ray photographs were 
made of the animals in the supine position to show the size 
of the bladder. The animals of the thyroidectomized group, 
in general, were found to have a greater bladder volume 
than did the normal group, whereas the thyroid'fed group 
showed a slightly smaller volume. 

Subsequently a functional test of the tonus was made 
in each case by anesthetizing the animals, quickly filling 
the bladders by use of a ao-gauge hypodermic needle 


with normal NaCl solution raised to a pressure of 600 mm. 
of the fluid. The time required for the pressure to fall to 
200 mm. was then recorded in seconds. The average for 
the control group was 2 seconds, the range being from i to 
5 seconds. In the thyroidectomized group the emptying 
time was three times as long, averaging 6 seconds and 
ranging from 3 to 10 seconds. The results in the thyroid' 
fed group were not remarkable, averaging the same as in 
the controls. 

As to the cause of the flaccidity of the bladder wall in 
the hypothyroid animals, the authors suggest that depres' 
sion of nervous responsivity may have been somewhat of a 
factor, but that it was most likely due chiefly to the de' 
pression of metabolism of the muscular tissue of the 
bladder wall. R. G. H. 
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|[Gynecoinastia| 


T he syndrome under discussion begins during 
adol^cence and is characterized by gyneco' 
mastia and a very specific type of hypogonad' 
ism This latter is almost entirely in respect to the 
function of the tubular tissue (germinal epithelium 
and Sertoli cells) while the function of the Leydig 
cells (growth of phallus and prostate and of sexual 
hair) remains relatively normal Thus one finds bilat' 
eral gynecomastia, small testes, aspermatogenesis 
evidence of normal to moderately reduced function 
of the Leydig cells, increased excretion of follicle' 
stimulating hormone (FSH), and usually a reduced 
excretion of 17 ketosteroids During the last 4 years, 
7 cases have been observed m the clinics of the 
Massachusetts General Hospital, studies on these 
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patients and two additional private patients form the 
subject of this report 

REVIEW OF LITERATURE 

Although these cases are not uncommon, few reports 
are found in the literature, and to our knowledge, no 
author has grouped them together as a definite clmical 
entity Bedor m 1812, according to a later writer (i), de' 
senbed two brothers, 21 and 24 years old, with bilateral 
gynecomastia and small testes Around 1840, several 
English authors (2-5) independently described a soldier, 
previously normal, who at the age of 53, developed small 
testes and gynecomastia a few months after trauma to 
the testes The reports of this case vary in their details 
but the sequence of events seems to have been as stated 
The development of gynecomastia in a previously normal 
22'year old patient a few months after mumps orchitis 
was reported m 1877 (i) During the last 20 years, there 
haw been several reports (5-9) of cases which possibly 
fit into this syndrome Bronstem (lo) in 1939 reported 
the only case, however, m which those hormone studies 
necessary for the diagnosis were earned out This con 
cemed a 17 year old negro with gynecomastia of 5 years' 
duration The testes were very small and there was azo' 


6iy 



6i6 


H. F. KLINEFELTER, JR., E. C. REIFENSTEIN, JR., AND F. ALBRIGHT 


Volume 1 


ospermta. The phallus was normal, while the other acces- 
sory sex organs were small; the amount and distribution 
of the pubic and axillary hair were normal; the span was 
10.5 cm. greater than the height. Estrin excretion was not 
increased while that of gonadotropin was. The adrenals 
were normal as shown by roentgenograms after peri- 
renal air injection; the sella turcica was not enlarged. 
The author did not believe that the gynecomastia was 
due to hyperestrinism and suggested a pituitary origin. 

Other Causes of Gynecomastia 

During puberty, nearly all boys have some breast 
enlargement (ii). Usually slight and often unnoticed, 
It recedes rapidly as a rule but may become so great 


It is probably related to the syndrome under discussion 
(in’de infra). 

Adrenal cortical tumors of the so-called 'feminizing 
type’ cause gynecomastia (15). With the breast enlarg- 
ment, there is loss of libido, decrease in secondary sex 
characteristics, and testicular atrophy. In one case, large 
quantities of estrin were found in the urine (16); it is quite 
possible that hyperestrinism is the cause of the gyneco- 
mastia in this condition. 

Gynecomastia not infrequently occurs with cirrhosis 
of the liver. Glass, Edmondson, and Soil (17) found 
atrophic testes in all of their cases and an increased par- 
tition of free estrin as opposed to conjugated estrin in the 
urine. They believe that the cause of the gynecomastia is 
hyperestrinism, secondary to failure of the liver to prop- 



Fig. I. Masculine body configurations and relatively normal development of the accessory sexual 
organs, except for the breasts. A, case i; B, case 2; C, case 3; D, case 6, E, case 8, F, case g. 


as to require excision. Strangely enough, the enlarge- 
ment may increase on one side and regress on the 
other, often without apparent cause, although trauma 
is thought to be an important factor. 

Gynecomastia is frequently found in association with 
testicular tumors. Gilbert (12,) has recently subdivided 
these cases into 'choriogenic’ and 'physiologic’ types. In 
the former, which occurs with chorionepitheliomata, the 
breasts may secrete; the areolae are enlarged and pig- 
mented; the estrin and gonadotropin titers of the urine 
are very high. The gynecomastia is presumably caused by 
the estrin secreted by the tumor. 'Physiologic' gyneco- 
mastia, on the other hand, occurs with other testicular 
tumors, such as seminomata, teratomata and interstitial 
cell tumors. In this type, the breasts do not secrete, the 
areolae are not enlarged or pigmented, and the gonado- 
tropin titer of the urine is only moderately increased. This 
form of gynecomastia is presumably secondary to atrophy 
of the remaining testis, as it frequently occurs after roent- 
gen ray treatment has been given post-operatively (15, 14). 


erly metabolize estrin. No testicular biopsies were made 
in their cases. 

Gynecomastia rarely occurs with pituitary tumors 
(18, 19), hyperthyroidism (20) and after prostatectomy 

(^l). 

Clinical Findings 

The 9 cases here reported whose histories are out- 
lined in the appendix varied in age from 17 to 3^ 
years; all were white except one negro. Three had 
an asthenic habitus; 4 were somewhat obese; 2 had 
a normal build. All of the patients were strong and 
had good muscular development (fig. i). 

Early development was normal in every case. 
None of the patients had undescended testes. There 
was no history of orchitis, although most of the pa- 
tients had had mumps. Puberty started between the 
ages of 12 and 14 in each case. 

The gynecomastia was bilateral in every case, 
(fig. 2 and 3); it was first noticed by the patients from 
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Fig. 1. A, case 2; B, case 6; C, case 


I to 6 years after puberty began. Those patients who 
observed breast enlargement during the first few 
years after the onset of puberty stated that the breasts 
slowly increased in size over a period of several years 
and then remained stationary; those who did not 
notice the enlargement until 4 to 6 years after the 
onset of puberty^ on the other hand^ said that there 
was no further change during the subsequent years. 
The gynecomastia was marked in 7 cases and moder- 
ate in a. The breasts resembled those of the adolescent 
female, with some areolar enlargement and very little 
increase in pigmentation. No secretion was expressed 
in any case, and in only two Ciises was tenderness 
present. This was unilateral and started after manual 
stimulation in one case. 

The testes were very small, measuring about 1.7 
X 1.0 x0.5 cm. There was no difference between the 
two sides and there was very little variation among 
cases. The testes were normal as to firmness and sen- 
sitivity to pressure. Those patients who had ob- 
served the size of their testes stated that they had 
always been small. 

Three of the patients had no semen, i.c., aspermia 
while the remaining 6 had ejaculations. Semen ex- 
amination showed azoospermia in the 4 cases in which 
this test was made. Sterility was the chief complaint 
of 3 patients. 

Eight of the 9 cases had well developed accessory 
sexual organs, and clinically all 8 patients had rela- 
tively good Leydig function, although the younger 
patients appeared immature for their age. Only ense 5 
had obviously diminished Leydig function. He, at 
the age of 28, had a high-pitched voice, a small larynx, 
sparse beard, small phallus and small prostate. He had 



Fig. 3. A, case x' B. case 8, C. case a 
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erections but no ejaculations and never attempted 
intercourse, although he was attracted to the opposite 
sex. 

Axillary, pubic and perianal hair growth were es- 
sentially normal in these patients, and several of the 
older ones had definite recession of the hair above the 
temples, an indication of good Leydig function (aa). 
The 5 younger patients, aged 17, 18, aa, 24, and 28, 
respectively, did not shave. Two of the 4 older ones 
had scanty beards localised to the chin and upper 
lip which required shaving only once or twice a week. 
In one patient, however, this was a familial charac- 
teristic. Body hair was scanty in all of the 7 patients 


and showed no consistent deviation from normal. 
There was no clinical evidence of liver disease in any. 
of the patients; in cases 2 and 5, the bromsulphalein 
test, the cephalin flocculation test, the serum Van 
den Bergh reaction, the serum proteins, and the A/G 
ratios were normal. 

Hormonal Findings 

Follick'Stimulating hormone. All of the patients 
excreted excessive amounts of the pituitary follicle- 
stimulating hormone (FSH) in the urine. By our assay 
method (23), which is a modification of the alcohol 
precipitation method of Zondek, a normal male rarely 


Table i. Clinical data on patients with gynecomastia 


Case 
no, ; 

Age, 
yr. I 

i 

Onset 

of 

Puberty, 

yr- 

Gyneco- 

mastia 

First 

Noted, 

age. 

Bone 

Age, 

yf- 

1 

1 

Height, 

cm. 

Span, 

cm. 

1 Highest FSH Determinations 

17-Ketosteroids, 

mg./24hr. 

Remarks 

Mouse 

Units/ioocc. 

Mouse 
Units/24 hr. 

Greater 

than 

Less 

than 

Greater 

than 

Less 

than 

Low 

High 

Ave. 

j 

17 

13 

n 

Normal 

181.1 

185.0 

30 

5 ° 

235 

350 

1 

. 5.6 

8-7 

7-2 


2 

18 1 

14 ! 

14 

Normal 

170.7 

180.2 

100 

150 1 

640 

840 



♦ 

Negro 

3 

22 1 


r? 

Normal 

175-4 

178.0 

i 50 

80 

150 

248 

6.0 

9.0 

7-2 


4 

24 

M ! 

18 

Normal 

182.2 

18J.5 

80 

100 

i 


I 

Assay 

4.8 

Hysteria 

s 

28 

14 
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* The pre-treatment assays of 1.2 and 2.4 mg. averaging 1.8 mg. per 24 hr. are thought to be due to faulty technique, and are not 
included. Later assays, after 4 to 6 weeks without treatment, ranged from 4.J to 9.0 mg., with an average of 5.7 mg. per 24 hr. 


/ith abnorrral beards while the 2 with heavy beards 
ad abundant body hair. 

Bone age (table i) was determined in all of the 
ounger patients and was definitely delayed in only 
ne patient, case 5. At the age of 21 the epiphyses 
f the radius and ulna were open, indicating a delay 
of 3 years in bone age; however, at the age of 28, 
without treatment, these epiphyses were closed. The 
span exceeded the height in every case, however; 
where this discrepancy was marked, circa 4 to 5 cm., 
there probably had been some delayed epiphyseal 
union. 

There was questionable serological evidence of 
syphilis in only one patient, case 2; the Hinton test 
was negative in the others. Roentgenograms of the 
sella turcica were uniformly normal. Perirenal air 
injections were performed on 2 patients and the 
findings were normal. Glucose tolerance tests were 
made on 3 patients and revealed nothing remarkable. 
Basal metabolic rates were obtained on 6 patients 


excretes 10 mouse units of FSH per 100 cc. of con- 
centrated first morning urine. These patients uni- 
formly excreted more than 30 m.u. per 100 cc., and 
5 of the 8 have excreted more than 50 m.u. per 100 cc. 
(table i). In the table, FSH excretion levels in some 
cases are also recorded in m.u. per 24 hr. Calculated 
on this basis, the excretion levels were also much 
above normal. Such data required very accurate col- 
lections of urine which were not obtainable in all 
cases. These high levels of FSH excretion are com- 
parable to the levels found in castrates and their sig- 
nificance will be discussed later. 

17'Ketosteroids. The urinary excretion of ly-keto- 
teroids varied from relatively normal to definitely 
subnormal levels. Thus, in a small series of normal 
males between the ages of 20 and 40, values from 8.1 
to 22.6 with an average of 13.8 mg. per 24 hours 
were obtained in this laboratory (24). As can be seen 
from the table, the range in this series of 9 patients 
was from 3.9 to 13.5 with an average of 8.3 mg. per 
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24 hr By and large, there was a parallelism between 
the degree of hypoleydigism, as judged clinically, 
and the lowering of the 17 ketosteroid excretion 

Estrm assays Estnn assays were made on case 2 
by Drs C V and O W Smith m the Fearing Rc 
search Laboratory of the Free Hospital for Women 
They found no evidence of increased excretion of 
either estnn or estnn breakdown products, the levels 
being about the same as those found in menopausal 
women and in the only normal male they had studied 
Estnn assay on case 8 made in our laboratory in 
1958 was negative for 10 R u per 24 hr 

Histological Findings 

Testis Testicular biopsies were obtained from 7 
pitients and showed varying degrees of the same 
lesion This involved the tubules and in its most 
.advanced state consisted of hyahnization of all the 
tubular elements (fig 4, 5) This hyaline tissue stained 
pink with cosin and like collagen with phosphotung 
Stic acid and aniline blue Stains for amyloid wcn. 
negative In many of the biopsy tissues, fine granules 
were seen in the hyaline tissue, these granules did not 
stain like collagen, however, and their nature is ob 
scurc, they seem to be part of the atrophic or degen 
crativc process This lesion of the tubules is not the 
‘peritubular fibrosis' described by Chamy and Me 
ranze (25), and there was no evidence of an mflam 
matory process in any of the biopsies The less ad 
vanced lesions showed partial hyalinization with im 
paired spermatogenesis (fig 4, B), in no instance was 
normal spermatogenesis present 

The interstitial cells were numerous in all of the 
biopsies and in most cases the Leydig cells seemed, at 
first, more numerous than could be accounted for by 
the atrophy and shrinkage of the seminiferous tub 
ules Indeed, the diagnosis ‘hyperplasia of the inter 
stitial cells was considered by the pathologist When 
one calculates the size of these small testes, however, 
it seems probable that simple shrinkage can account 
for the apparent increase in the number of inter 
stitial cells A testis measuring i 5X10X05 cm 


equals approximately o 75 cc of tissue, while a nor 
mal testis measuring 50X30X20 cm equals ap 
proximatcly 30 cc of tissue In other words, one 
would expect the interstitial cells to be 40 times as 
numerous as m the normal testis 



Fig 4 Testicular morsv TISSUE A case 6 B case 7 a Lcydic 
cells b complcttb h>almi2cd tubuks c partially hyahnized 
tubule Note th-t the Lcydig cells in A almost suggest adenoma 
formation 

Breast The breast tissue was examined micro 
scopically m 4 patients and showed some hyperplasia 
of the duct epithelium and marked proliferation of 
the periductal connective tissue (fig 6, A and B ) 
These findings are definitely different from the effects 
produced by estnn therapy in an elderly male (fig 
6, C), there the ratio of ductal to periductal hyper 
plasia was greater 


Fig 5 Testicular biopsy tissue 
A case i B normal a Leydtg cells 
b completely hyalinued tubule d 
normal tubule 
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Fig. 6. Breast tissue. A, case 2; B, case 6 ; C, M. G. H. 334479, a 78'year'old male with estrin-induced gynecomastia. In A and 
B there is only moderate ductal hyperplasia (a), with marked proliferation of the periductal connective tissue (b); in C, the ductal 
hyperplasia (a) is more marked and the periductal connective tissue (b) is less dense. 


Pathological Physiology 

Significance of increased FSH excretion. Since the 
significance of an increased FSH excretion has been 
more thoroughly studied in the female, it may be well 
for purposes of orientation to consider first the hor^ 
monal patterns in the normal and in the gonadec' 



Fig. 7. Schematic drawing representing hormonal patterns 
in normal female (A) and gonadectomized female (B). Finely dot- 
ted line indicates absence of hormone; broken line indicates de- 
creased production of hormone. For discussion, see text. 

Fig. 8. Schematic drawing representing hormonal patterns 
in normal male (A), gonadectomized male (B), and syndrome un- 
der discussion (C). Finely dotted line indicates absence of hor- 
mone; dot-dash line indicates markedly decreased production of 
hormone; broken line indicates decreased production of hormone. 
For discussion, see text. 1 


tomined female. In figure 7, A the part of the anterior 
pituitary under consideration is divided into 2 com- 
partments, one for FSH and one for the luteinizing 
hormone (LH). In this and subsequent diagrams, 
stimulating influences are indicated by arrows with 
solid heads while inhibiting influences are indicated 
by arrows with open heads. It will be noted that FSH 
stimulates the ovary to produce estrin (E); that estrin 
in turn inhibits FSH production and stimulates LH 
production. The evidence for these statements is dis- 
cussed in a previous paper (26). To be absolutely ac- 
curate it is still a question whether estrin stimulates 
LH or luteotropin or both; this uncertainty is indi- 
cated by the question mark after LH in the second 
compartment. For the present argument this is im- 
material. The important fact is that estrin stimulates 
some hormone of the pituitary which in turn stimu- 
lates the ovary to produce more progestin (P). Finally, 
it will be noted that progestin inWbits LH produc- 
tion (27). 

Figure 7, B is constructed in a similar manner to 
show the changes in the hormonal pattern resulting 
from castration. Estrin is absent and consequently 
there is no inhibition of FSH production. There re- 
sults an overproduction of FSH and large quantities 
are excreted in the urine. It will be noted that LH 
production is depicted as decreased. Whether this is 
true in the gonadectomized female probably depends 
on whether the loss of the stimulating effect of estrin 
on LH overbalances the loss of the inhibiting effect 
of progestin on LH. 

Before describing the hormonal pattern in the 
syndrome under discussion (fig. 8, C) it will be help- 
ful to Outline these patterns in the normal and in the 
gonadectomized male (fig. 8, A and B). These dia- 
grams follow the same general scheme as those in 
figure 7. It will be noted that FSH stimulates the 
tubules (T) to produce spermatozoa (S) (28) and an 
‘X-hormone.’ The arguments for the existence of this 
X'hormone and for its actions will be enumerated 
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below It will be noted further that the X-hormone is 
analogous to cstrm in that it inhibits ESH production 
and stimulates LH production LH stimulates the 
Leydig cells (L) to produce androgen (A) (18); 
androgen, lihc progestin, inhibits LH production 
The discussion of the effect of these various hormones 
on the breast is reserved for a later section 

In figure 8, B it should be emphasized that it is 
primarily lack of the inhibiting effect of the X-hor- 
raone on FSH, and not lack of androgen, that leads 
to overproduction of FSH. The situation, therefore, 

IS depicted as exactly analogous to that in a gonadec- 
totnized female; the arguments for this rendering will 
be discussed below. 

Turning to the hormonal pattern of the syndrome 
under discussion (fig. 8, C) one notes first that the 
tubular part of the testis is non-functioning while the 
part which has to do with Lcydig cells is relatively 
normal (cf biopsies, fig. 4, 5). The increased FSH 
production is the result of lack of X-hormone with 
Its inhibiting effect. LH production is less than nor- 
mal because of lack of stimulation by the X-hormone, 

It IS even less than that in the male castrate (fig 8. B) 
because the inhibiting effect of androgen is partially 
retained. Androgen production, while less than nor- 
mal, is still present. 

The description of the hormonal pattern has been 
expressed in rather dogmatic terms The argument 
will now be taken up point by point 
Evtdeitce for a second or X-fionnotie (infiibm) of the 
testis The first and weakest argument for the pres- 
ence of a second testicular hormone is by analogy 
with the female There FSH facilitates production 
not only of the germ cells but of a hormone, estrin, as 
Well; it would seem, therefore, in the male that FSH 
might be concerned with the production of a hormone 
in addition to the germ cells 

The literature, furthermore, contains considerable 
evidence in favor of the existence of such a hormone. 
Moftram and Cramer (ag) in 1913 found castration 
cells in the pituitanes of adult male rats that had 
received roentgen ray treatment to the testes This 
treatment resulted in atrophy of the seminiferous 
tubules hut preservation of the interstitial cells and 
accessory sex organs Witschi, Levine and Hill (30) 
in 193a found that female rats in parabiosis with such 
male rats develop continuous estrus This finding is 
good evidence for increased FSH production. Mar- 
tins and Rocha (31) in 1931 reported on parabiotic 
union of castrated males with infantile normal fe- 
males When the males were untreated, precoaous 
puberty resulted m the females, however, when the 
males were treated with testicular extracts or im- 
plants, precocious puberty did not occur m the 
females, m spite of the fact that the extracts did not 
contain androgen as judged by the accessory sex 


organs of the treated males. McCullagh and Walsh 
(31) confirmed this work and coined the word ‘inhi- 
bm' for the water-soluble, non-androgcnic hormone of 
the testis. They showed furthermore that inhibin 
caused regression of the prostate and scmimal vesicles 
m normal rats This finding was confirmed by Vid- 
goir. Hill, Vchrs, and Kubm (33) m 1959 and brings 
to mind Huggins' studies (34) on the effect of cstrm 
(a hormone closely related to inhibin) on the prostates 
of dogs Nelson (35) in 1934 studied rats made crypt- 
orchid by operation and found castration cells m the 
pitiiiiaries after 7S days, while 240 d.ays were re- 
quired for atrophy of the seminal vesicles and 400 
days for the prostate. Since the tubules m cryptorchid 
males degenerate long before the interstitial cells, 
these time relationships suggest that the occurrence 
of castration cells is correlated with the tubules while 
the atrophy of the seminal vesicles and prostate is 
correlated with the interstitial cells Indeed, the 
atrophy of the interstitial cells may very well be due 
to lack of stimulation of LH by mhibin (fig 8, A) 
There arc, of course, other interpretations (tide infra). 

The clinical findings in certain cases of .arrheno- 
blastoma of the ovary suggest that these tumors pro- 
duce some hormone other than androgen. Thus, in 
one (M.G H. 176118) of the 4 cases studied in this 
clinic there were no masculinizing effects, merely 
amenorrhea. The amenorrhea in this case disappeared 
shortly after removail of the tumor. Although com- 
plete hormonal studies are lacking, it would seem in 
retrospect that the finding could best be explained 
on the supposition that the tumor in this case pri- 
marily produced inhibin. Indeed, m the 2 cases with 
definitely masculinizing symptoms, (M G H rygtgf 
and 243129) the 17-ketastctoid excretion levels were 
not elevated which suggests that even in these cases 
the amenorrhea might have resulted from excessive 
production of inhibin. 

The authors believe that the findings in the syn- 
drome here described offer strong evidence in favor 
of the dual hormonal theory of testis physiology 
Here nature has apparently produced destruction of 
one part of the testis while sparing the other. In 
the face of only slight if any hypoleydigism, one 
encounters FSH e.xcretion of the order of magnitude 
of that found in castrates. Thus case 6 , with perfectly 
normal development of the accessory sexual organs, 
aside from the gynecomastia, and with a relatively 
normal 17 ketosteroid output, excreted more than 
200 M u of FSH per 24 hours Furthermore, the 
very fact that gynecomastia occurs in this syndrome 
while it does not occur after castration is further 
evidence that some hormone other than androgen is 
involved 

Evidence against a second or X-hormone of the 
testis The fact that testosterone inhibits FSH pro- 
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duction has led to an alternate theory, the mono' 
hormonal theory. Thus, Nelson (35) points out that 
the sequellae of experimental cryptorchidism in rats 
discussed above disappear under testosterone therapy 
in the reverse order in which they occur, and thinks 
that everything can be explained on the basis of 
dosages. If this interpretation were extended to the 
syndrome here presented, the argument would be 
that the patients were suffering from a mild degree 
of hypoleydigism, not sufficient to affect the genital 
organs but sufficient to cause increased FSH pro- 
duction. A point perhaps against this argument is 
that case 2 with the highest FSH excretion did not 
have the greatest degree of hypoleydigism. 

In rebuttal, the authors point out that the histo- 
logical picture of hyalinized tubules in the presence 
of normal or hypertrophic interstitial cells make it 
difficult to believe that one is dealing primarily with 
an underfunction of the androgen-producing ele- 
ments. Moreover, the fact that so much more tes- 
tosterone is required to prevent development of cas- 
tration cells than to affect seminal vesicles and pros- 
tate suggest to the authors that inhibition of forma- 
tion of castration cells is not a physiological function 
of testosterone. It seems not impossible to the authors, 
furthermore, that the inhibitory effect of testosterone 
on FSH production may very well be connected with 
the observation that if testosterone is administered 
to eunuchoids and castrated females, the excretion 
of estrin is increased (36-39). It is very possible that 
testosterone is converted into estrin which inhibits 
FSH. 

Cause of the decreased xy-J^etosteroid excretion. The 
17-ketosteroids in the male are produced in two 
places, the adrenal cortex and the cells of Leydig 
(24). In the syndrome here described the values vary 
from apparently normal to definitely subnormal. 
Since the 17-ketbsteroid excretion level varies con- 
siderably among normal individuals it can not be 
said that any one of the patients here reported had 
in excretion level as high as it would have been with- 
out the disease. The authors suggest, as an explana- 
tion for this lowering, a lack of X-hormone to stimu- 
late both the Leydig cells and possibly those cells of 
the adrenal cortex which produce 17-ketosteroids. 
The above chain is thoroughly discussed in the paper 
previously referred to (26). 

Cause of the gynecomastia. The most puzzling part 
of the whole syndrome is the gynecomastia. One 
first considers the possibility of too much estrin. 
Against this possibility are a), the presence of high 
FSH excretion, b), the fact that the histological 
changes in the breast are more periductal than ductal 
hyperplasia, and c), the fact that no increased estrin 
excretion was found in case 2 by Drs. G. V. and 
O. W, Smith or in case 8 in our laboratory. 


One might consider the uncommon causes of 
gynecomastia such as adrenal hyperfunction, pitui- 
tary tumors and testicular tumors. No evidence in 
favor of these has been found. Progesterone was ad- 
ministered to cases i and 2 with the thought that 
this would be followed by lactation if excess of pro- 
lactin had anything to do with the etiology. Lacta- 
tion did not occur. 

Could the gynecomastia be due to testosterone? 
It has been shown that testosterone stimulates 
breast tissue in normal and castrated female and male 
rats (40). Gynecomastia is not uncommon in eu- 
nuchoid patients treated with testosterone (41); it 
became so marked in one of our patients as to require 
excision. The excised breasts in this particular case 
showed the same histological picture seen in this 
syndrome. But testosterone can not be the only 
factor, since if this were so, normal males would have 
gynecomastia. 

After all, the pathology indicates isoleydigism ac- 
companied by hypoinhibinism. The authors bring up 
for discussion the hypothesis that for the production 
of this type of gynecomastia, two conditions must 
be fulfilled, a), presence of androgen, b), absence of 
inhibin. One is reminded of Huggins’ observations on 
the prostate of dogs in which he found that testoster- 
one causes growth and estrin prevents such growth 
(34). Could it not be that in the male breast testoster- 
one causes growth and inhibin prevents this growth? 
If such were the case the castrate would not develop 
gynecomastia because of the lack of testosterone 
(fig. 8, B), the normal would not because of the pres- 
ence of inhibin (fig. 8, A), while the patients with 
this syndrome would, since they have testosterone 
but no inhibin (fig. 8, C). To be sure, Hamilton (42) 
has found that testosterone therapy does not always 
cause gynecomastia in male castrates. Since these 
cases were all adults, it may very well be that a 
third condition need be fulfilled, namely that the 
patient be growing at the time of the hormonal im- 
balance. 

To recapitulate, the selective lesion of the sem- 
iniferous tubules results not only in aspermatogenesis 
but also in lack of X-hormone (inhibin); lack of X- 
hormone leads not only to increased FSH production 
but to decreased LH production as well; conse- 
quently the intact Leydig cells produce somewhat 
less androgen than normally; the androgen produced 
acts on the breast during puberty in the absence of 
X-hormone to cause gynecomastia. 

Etiology 

Nothing has been found in these patients to ex- 
plain the testicular lesion. There is no evidence of 
any inflammatory disease clinically or histologically. 
An obstructive lesion of the vas deferens seems roost 



November, 1942 


GYNECOMASTIA IN NE\?/ SYNDROME 623 


unlikely since histological studies of the testes in 
cases of known obstruction do not resemble at all 
the histological picture seen here (43). Furthermore 
an epididymal biopsy from case 6 contained normal 
tissue. The changes, moreover, arc not those seen 
with lack of gonadotropic hormones, as in pituitary 
dwarfs in which one finds rudimentary tubules with 
aspermatogenesis but no hyalinization. One is left 
with the conclusion that the lesion is a degenerative 
one of unknown etiology^ starting early in life. 

Treatment 

It is very improbable that the gynecomastia is re- 
versible. Testosterone propionate and progesterone 
have been tried without success; estradiol dipro- 
pionate caused further enlargement. Surgical removal 
of the breast is recommended for cosmetic reasons, 
and if carefully done is an exceedingly satisfactory 
procedure. 

From the histological findings, it seems unlikely 
that anything can be done to correct the aspermato- 
genesis. The high FSH titers in the urine demonstrate 
that these patients arc over-producing FSH in an 
effort to stimulate spermatogenesis. Therefore, ther- 
apy with gonadotropins is probably illogical. 

For those patients in this group who arc suffering 
from hypoleydigism, testosterone therapy is prob- 
ably indicated. Chorionic gonadotropin therapy by 
stimulating the interstitial cells might conceivably 
be used to produce the same results as testosterone; 
it has not been tried by the authors in the scries of 
cases here reported. 

SUMMARY OP FACTS 

1. Nine cases arepresenteHofa syndrome charac- 
terized by gynecomastia, and small testes with asper- 
matogenesis but without a-leydigism. 

2. The follicle-stimulating hormone (FSH) excre- 
tion in the urine is increased to a degree comparable 
to that found in castrates. 

■j. Estrin excretion was studied in two ca^s and 
found not to be increased. 

4. The ly-ketosteroid excretion level and the de- 
velopment of the accessory sexual organs vary from 
apparently normal to definitely subnormal. 

y. Testicular biopsies were obtained on 7 patients 
and showed hyalinization of the seminiferous tubule.s 
and normal appearing interstitial cells. 

6. Breast tissue was examined on 4 patients and 
showed some ductal hyperplasia with marked pro- 
liferation of the periductal connective tissue. 

Interpretations 

I. These studies support the point of view that 
the testis produces two hormones; a), androgen from 
the Leydig cells, and b), X-hormonc (inhibin) from 
the tubules. 


2. Inhibin is analogous and probably very similar 
to estrin. ■ 

3. The increased FSH excretion which is found 
in certain types of hypogonadism depends primarily 
upon lack of inhibin and only to a lesser degree upon 
lack of androgen; indeed the action of testosterone in 
inhibiting FSH may depend upon its conversion into 
estrin. 

4. The gynecomastia is not due to hyperestrin- 
ism; it is not due to androgen alone; it may be due 
to the combination of androgen and lack of inhibin. 

The authors wish to thank Dr. Fred A. Simmons for making 
the tcsticuiir biopsies; Drs. Howard I. Suby and J.ick O. W. 
Rash for permission to publish their cases; and Drs. C. V. and 
O. \V. Smith for estrin assays on case 2. The authors arc in- 
debt^ to Dr. ^win ^wenk, Schenng Corp., Bloomfield, N. 
for the testosterone propionate (Oreton). progesterone (Proluton), 
estradiol dipropionatc (Progynon DP) and pregnenolone. 

CASE HISTORIES 

In the following case abstracts, the data for the 
FSH tests and the n-kctostcroid excretion levels arc 
omitted, as they arc recorded in tabic i. 

Ctfse I (fig. 1, A), R.R. (M.G.H. 344755). ^ i7'ycar' 
old white schoolboy, was seen in March, 1942, complaining 
that be bad been rejected by the Navy because of small 
testes. His general health was c-xcellent. He had mumps 
at 2 years of age without orchitis. At 10 or ii, he suffered 
from trauma of the scrotum, but there was no swelling 
or pain. Since that time, he noticed that the testes were 
small. Puberty began at 13 and progressed normally. He 
had normal erections, masturbated occasionally, but had 
no ejaculations or nocturnal emissions. He never shaved, 
but his voice had changed. Shortly after the onset of 
puberty, he noted enlargement of the breasts which 
slowly increased for a few years (fig. 3, A). The enlarge- 
ment was never enough to cause him embarrassment. 
Examination showed a well developed, muscular boy 
with mild acne, with somewhat narrow shoulders and 
rather wide hips. The span was 4.0 cm. greater than the 
height Axillary and facial hair were scanty, but pubic 
hair was normal. The voice was deep and the larynx 
showed normal masculine enlargement. The breasts were 
moderately and equally enlarged, non-tender, and no 
secretion could be expressed. The phallus and scrotum 
were well developed; the prostate was slightly small. The 
testes were very small, equal in size, firm and normally 
sensitive, 

Hinton test for syphilis was negative. Roentgenograms 
showed a normal bone age. Biopsy of the right testis 
showed complete hyalinization of the tubules and appar- 
ently normal interstitial cells (fig. 5, A). Estradiol dipro- 
pionate, 5 mg. intramuscularly every 5 days, caused 
tenderness and further enlargement of both breasts after 4 
injections. 

Case 2 (fig. 1, B), G.B. (M.G.H. 247829), an iS-year- 
old negro, was admitted in September, 1941, complaining 
of gynecomastia. His general health was always good; 
early development was normal. He had measles, chicken 



624 


H. F. KLINEFELTER, JR., E. C. REIFENSTEIN, JR., AND F. ALBRIGHT 


Volume 2 


pox, scarlet fever and pneumonia in childhood, but not 
mumps. At the age of 10, he was seen in another hospital 
because of a coarse tremor of both hands. Wassermann 
reaction and Kolmer tests were positive, while the Kahn 
test was negative. He received no antisyphilitic treatment, 
and the tremor ceased after a few weeks. Five and 7 years 
later, Hinton tests were negative; there was never any 
clinical evidence of syphiHs. He had never had orchitis or 
testicular trauma, and had never noticed the site of the 
testes. Puberty began at 14 and progressed fairly normally. 
He masturbated occasionally with pleasurable sensation, 
but without ejaculations; he had erections but no noc' 
turnal emissions. Within a year of the onset of puberty, 
he noticed enlargement of the breasts and this increased 
slowly during the next few years (fig. 2, A). 

Examination showed a well developed, thin boy who 
appeared younger than his stated age. The span was 9.5 
cm. greater than the height. Axillary, pubic and perianal 
hair were normal; he had no beard. The voice was deep 
and the larynx was normal in si^e. The breasts were quite 
large, resembling those of a pubertal girl, non-tender and 
no secretion could be expressed. The phallus was quite 
large; the scrotum was well developed; the prostate 
about normal in size. The testes were extremely small and 
equal in siz;e. There was a small hydrocele on the right. 

Hinton test was negative on three occasions and doubt- 
ful on one. Estrin essays; 15 R.U./24 hr. (equivalent to 
7.5 micrograms of estrone/24 hr.) before zinc hydrolysis; 
42 R.U./24 hr. after zinc hydrolysis (Drs. G. V. and O. W. 
Smith). The bromsulphalein, cephalin flocculation and 
Van den Bergh tests were all normal, as was the serum 
protein content of the blood. Glucose and insulin toler- 
ance tests were entirely normal. Roentgen-ray examina- 
tion showed a normal sella turcica, normal bone age, and 
normal adrenals after air injection. Biopsy of the right 
testis showed marked impairment of spermatogenesis with 
hyalinization of many seminiferous tubules while the 
interstitial cells were well preserved. 

This patient was treated with large doses of testoster- 
one propionate, progesterone, and pregnenolone without 
grossly altering the breasts or testes. In June, 1942, both 
breasts were excised and showed proliferation of the 
ductal epithelium with marked proliferation of the peri- 
ductal connective tissue (fig. 6, A). Hinton test was again 
negative. 

Case 3 (fig. I, C), F.S. (M.G.H. 119837), a 22-year-old 
single white laborer, was seen in March, 1940, complain- 
ing of gynecomastia. His general health was always fairly 
good, but he had always been thin. He had mumps 
without orchitis. There was no history of any previous 
disease of the testes; the patient thought they were 
‘always small.’ At 13, he had an operation on the left eye 
for strabismus. For many years he had had severe dental 
caries and pyorrhea. Puberty began at 14 and progressed 
normally. At 17 he first noticed enlargement of the breasts 
and this increased slowly for several years (fig. 2, C). 
There was no further enlargement during the 2 years that 
he was under observation. He had satisfactory erections, 
intercourse and ejaculations. 

Examination showed a tall, thin man with large hands 
and feet who appeared younger than the stated age. The 


span was 2.5 cm. greater than the height. Axillary and 
pubic hair was normal, but the beard was scanty. The 
voice was a little high-pitched, but the larynx was of 
normal size. The breasts were markedly enlarged, re- 
sembling those of an adolescent girl; they were not tender 
and no secretion could be expressed. The phallus, prostate, 
and scrotum were normally developed. The testes were 
extremely small, but the epididymes were well developed. 

Hinton test was negative. Biopsy of the left testis 
showed complete hyalinization of the seminiferous tubules 
and normal looking interstitial cells. This patient was 
treated for several months with large doses of testosterone 
propionate without any effect on the breasts or testes. 

Case 4, B.C., (private patient of Dr. J. O. W. Rash), a 
24-year-old unmarried white laborer, complained of 
gynecomastia and small testes. He was always robust and 
was somewhat obese from the age of 10 to 15 years. He 
had measles at 9 and influenza 3 or 4 times in childhood. 
There was no history of mumps orchitis, or trauma to the 
testes. From 8 to 12, he had frequent attacks of syncope, 
with loss of memory, lasting 30 to 45 minutes, without 
epileptiform symptoms. Puberty began at 12 and pro- 
gressed fairly normally, except that the voice never 
changed and he had never shaved. Intercourse was unsatis- 
factory; he had ejaculations, but no nocturnal emissions. 
Glasses were prescribed at 10 because of poor vision in 
the right eye; at 17 he complained of increased loss of 
vision with blurring and was admitted to the Johns Hop- 
kins Hospital. It was noted then that he had gynecomastia 
and small testes. Ventriculograms revealed no abnor- 
mality; visual fields showed a binasal hemianopsia, which 
was thought to be functional in origin. The gynecomastia 
was first noticed by the patient at the age of 18 and has 
not progressed since that time. 

Examination showed a rather obese, unintelligent, 
timid, self-conscious man with wide hips and slightly 
narrow shoulders. The span was not significantly greater 
than the height. The axillary and perianal hair were 
scanty; the pubic hair was normal; the beard was scanty. 
The voice was high-pitched. There was complete loss of 
vision in the right nasal quadrants; the optic fundi were 
normal. The breasts were greatly enlarged. The phallus 
was normal in size, with a slight degree of hypospadias; 
the prostate was somewhat small. The testes were very 
small, equal in size and normal in consistency. Roent- 
genograms showed a normal bone age. No semen speci- 
men or testicular biopsy could be obtained. 

Case 5, W.J. (M.G.H. 296608), a 28-year-old feeble- 
minded white houseboy was admitted in April, I934> 
the age of 21 because of gynecomastia. He was an inmate 
of a State Institution and during the few months before 
admission manual manipulaton resulted in swelling and 
pain of the right breast. His general health was fairly 
good. He had had influenza on two occasions, but did not 
remember having mumps. He never had orchitis or trauma 
to the testes, and thought the testes were ‘always small. 
Puberty began at 15, but the voice did not charige, and 
he never had nocturnal emissions. He had erections but 
never attempted intercourse and masturbated only a few 
times, with no ejaculations. At about 18, he first notice 
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breast enlargement and this continued for the next few 
years The breasts were ne\cr painful or tender until the 
months before admission (tide sn/jTfl) 

Examination showed a tall immature bo> with narrow 
sloping shoulders and wide hips The height was a o cm 
greater than the span Axillary and pubic hair were nor 
mal the voice was high pitched Both breasts were mark 
edly enlarged, the right more than the left, the right breast 
was slightly tender to palpation The phallus and scrotum 
were fairly well developed while the prostate was small 
The testes were very small 

The FSH test was positive for at least 8 m u per 100 
cc The glucose tolerance test was not remarkable Roent 
genograms showed a normal sella turcica, the epiphyses 
of the radius and ulna were open, indicating a 3 year 
delay in bone age Basal metabolic determinations were 
and 4*9 Both breasts were amputated and 
showed hyperplasn of the ductal epithelium and prolif 
eration of the periductal connective tissue 

The patient was again seen in November, 1941, at the 
age of 28 The voice had not changed and he had not 
shaved He had only occasional erections no ejaculations 
and had not attempted intercourse 

Examination showed a tall, immature boy who was 
quite thin The span was 5 o cm greater than the height 
Axillary and pubic hair were normal, facial hair was 
sparse The voice was high pitched and the hrynx did not 
show normal masculine development No breast tissue 
could be felt under the scars of the amputations The 
phallus and scrotum were still only fairly well developed 
and the prostate was small The testes were extremely 
small There was a hydrocele on the left 

Hinton test was negative Roentgenograms showed 
that the epiphyses of the radius and ulna had closed 
The bromsulphalein cephahn flocculation, and Van den 
Bergh tests were normal aswcrethcserumprotcins Biopsy 
of the right testis showed marked impairment of spermato 
genesis with hyalmitation of most of the tubules and nor 
mal appearing interstitial cells 

Case 6 (fig i, D) LB (MGH 141135), a jo-year-old 
unmarried mechanic, was seen in May, 1942, complaining 
of small testes and gynecomastia His general health was 
always good He had never had mumps and there was no 
history of orchitis The testes were ‘always small ‘ At 
11 and again at 30, he had pneumonia without complica 
tions Puberty began at 13 and progressed normally At 
14 he first noticed lumps in both breasts which were 
slightly tender The breasts slowly increased in size, and 
be could not remember when they ceased enlarging but 
they had remained stationary for at least 6 years (fig 2, B) 
At 28 he received testosterone propionate, 25 mg intra 
muscularly 3 tunes weekly because of soreness of the left 
breast, this caused no change in the size of the breasts 
but the soreness was perhaps improved There was never 
any secretion 

He first noticed pubic hair at 14 and began to have 
nocturnal emissions the same year Intercourse was always 
satisfactory The voice remained high pitched until be 
took thyroid at 26 at which time the voice became deeper, 
he could still voluntarily pitch his voice high, and was 
occasionally mistaken for a girl over the telephone He 


started to shave at ai, and now shaves every day Reces 
Sion of the hair above the temples was first noticed at 21 
and has slowly progressed (sec fig 1, D) 

For 5 >cars he has had mild narcoleps) characterized 
by uncontrollable attacks of sleeping and cataplexy Four 
>cars ago, he had left renal colic when a small stone lodged 
at the urctcro vesical junction He was admitted to the 
hospital and finally passed the stone On analysis it con 
tamed phosphates and oxalates He had always been a 
heavy milk drinker Scrum calcium was i j 5 mg per cent, 
scrum phosphorus was 3 2 mg percent During the next 4 
years, he had a few mild attacks of colicky pain on the 
left side, during which he passed small stones 

Examination showed a tall, well developed swarthy 
male The span was not significantly greater than the 
height Axillary pubic and penanil hair were normal 
beard and bodj hair were hcav> There was marked reces 
Sion of the hair above the temples The voice was some 
what high pitched but definitely masculine and the larynx 
was normal in size The breasts were greatly enlarged, 
the nipples were enlarged and pigmented The left breast 
was slightly tender, without masses and the left nipple 
was rttracted romewhat No secretion could be expressed 
The phallus, scrotum and prostate were well developed 
The testes were quite small, measuring about 20 cm 
in length They were firm, normally sensitive and about 
equal in size The cpididymcs were well developed 
Hinton test was negative Roentgenograms showed a 
normal sella turcica normal bone age, and normal kidney 
outlines without evidence of stones Intravenous pyclo 
gram showed normal urinary passages BMR was —12 
The urine was of high specific gravity (1 028) and con 
tamed large amounts of calcium many oxalate crystals, a 
few leukocytes but no albumin Cultures showed a light 
growth of staph aJbus Serum calcium was 10 3 mg per 
cent, serum phosphorus was 2 8 mg per cent Semen ex 
amination showed azoospermia Biopsy of both testes 
showed complete hyalinization of the seminiferous tubules 
and normal appearing interstitial cells (fig 4, A) Biopsy 
of the left epididymis revealed entirely normal tissue 

Bilateral subcutaneous mastectomy was performed in 
July, 1942, the breast tissue showed ductal hyperplasia 
and proliferation of the pcnductal connective tissue (fig 
6 B) 

Case 7, SC (private patient of Dr H I Suby), a 
32 ytar-old married Jewish school teacher, complained of 
sterility He had been married for 4 5 years He had mumps 
at 10 without orchitis, and had never had any trauma to 
the testes At 27 he had a urethral discharge which cleared 
promptly with methenamine treatment, there were no 
complications with this infection and no recurrences He 
was always obese Puberty began at 13 and progressed 
normally, intercourse was satisfactory, and he had 
ejaculations Hair and beard growth were normal At 16 
he first noticed prominence of the breasts, which have in 
creased in size very httle since that time 

Examination showed an obese, well developed male 
wnth normal axillary, pubic and facial hair The span was 
not significantly greater than the height The voice was 
low pitched The breasts were moderately eni-raoH not 
tender and no secretion was expressed T' 
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scrotum, and prostate were fairly well developed and 
within normal limits. The testes were small. 

Semen examinations repeatedly showed azoospermia. 
Biopsies of the right testicle showed impaired spermato- 
genesis with hyahnization of the seminiferous tubules and 
normal appearing interstitial cells. The patient was 
treated with chorionic gonadotropin, 750 to 1,000 u intra- 
muscularly 3 times weekly for 3 months without any 
change in the size of the testis or breasts and without 
improvement in the appearance of the testis biopsy (fig. 
4, B). He continued to have azoospermia. He was then 
treated with testosterone propionate, 25 mg. intramus- 
cularly 3 times w'eekly with no noticeable effect. 

Case 8 (fig. i, E), C.G. (M.G.H. 12047), a 35-year- 
old married Jewish porter, was admitted at the age of 31 
complaining of sterility and gynecomastia. His general 
health was always good. He had mumps at 8 without 
orchitis; he had never suffered any injury to the testes 
and said they were 'always small.’ At 19 an appendectomy 
was performed; it was noted then that the testes were 
small and the breasts were enlarged. Puberty began at 
14 and progressed normally. At 16 he noticed enlargement 
of the breasts which progressed for about 3 years and has 
since remained stationary (fig. 3, B); the breasts were 
never painful or tender and no secretion was present. 
He married at 25 and had satisfactory intercourse with 
ejaculations but no pregnancies resulted. He had slowly 
gained weight during the last 10 years. 

Examination showed an obese, well developed man 
with smooth skin. There were telangiectases of the 
cheeks. Axillary, pubic and perianal hair were normal; 
head hair was heavy and there was a slight recession of the 
hair above the temples. There was a myopia and a few 
lenticular opacities; the visual fields were normal. The 
voice was deep and the larynx was of normal size. The 
breasts were greatly enlarged and resembled those of an 
adolescent female; they were not tender and no secretion 
was expressed. The phallus, scrotum, and prostate were 
well developed. Both testes were very small. 

The FSH was positive for at least 10 m.u. per 100 cc. 
of urine. Estrin assay was negative for 10 r.u. per liter 
of urine. The glucose tolerance test was not remarkable. 
Roentgenograms showed a normal sella turcica, a normal 
right adrenal after perirenal air injection, and union of the 
epiphyses of the radius and ulna. Basal metabolic deter- 
minations were —20 and —26. Serum cholesterol was 
138 mg. per cent. Semen examination showed azoospermia. 
Biopsy of the left testis showed almost complete hyahniza- 
tion of the seminiferous tubules and normal interstitial 
cells. Biopsy of the right breast showed hyperplasia of the 
ductal epithelium and proliferation of the periductal 
connective tissue. 

The patient was seen in 1942 with the same complaints. 
He married again at 32 and his second wife had not become 
pregnant. The breasts were not changed. During the last 
year, libido had decreased but he still had erections, inter- 
course and ejaculations. He shaved only once a week and 
the beard was limited to the chin and upper lip. It is 
interesting that his father who had ii children had the 
same type of beard. 

Examination revealed essentially the same findings as 


before. The span was not significantly greater than the 
height. The epididymes as well as the phallus, scrotum and 
prostate w^ere well developed. The testes were very small, 
about 1.5 cm. in length, and equal in size. Hinton test 
was negative. 

Case g (fig. i, F), A.C. (M.G.H. 249898), a 38'y2ar- 
old married Jewish merchant, was admitted in May, 1940, 
complaining of sterility. He had married 3.5 years before 
and his wife had not conceived although no contraceptives 
were used. After pneumonia at the age of 6 he had infre- 
quent hemoptyses. 

Examination revealed bilateral gynecomastia, very 
small testes and signs of cavitation in the right upper 
lobe. Roentgenograms showed chronic cystic disease of 
the right lung; the sella turcica was normal. The visual 
fields were normal. Semen examination revealed azoosper- 
mia. 

In 1942 he was seen again, still complaining of sterility. 
There was no history of mumps or orchitis. The testes 
were ‘always small.’ Puberty began at 12 and progressed 
normally. He had satisfactory intercourse with ejacula- 
tions. He shaved twice a week. Breast enlargement was 
first noted at 18 when he was thin. During the next few 
years he slowly gained weight and the breasts increased in 
size. The breasts were never painful or tender and had not 
changed in size for the last 10 years (fig. 3, C). 

Examination showed a well developed muscular man. 
The span was 4.5 cm. greater than the height. Axillary, 
pubic and perianal hair were abundant; head hair was 
heavy and there was recession of the hair line above the 
temples. The beard was limited to the chin and upper lip, 
but was quite heavy. The voice was deep and the larynx 
normal in size. The breasts were greatly enlarged, but 
not tender and no secretion was expressed. There were 
signs of cavitation over the right upper lobe. The phallus, 
scrotum, and prostate were normal. The testes were ex- 
tremely small, equal in size and firm. Hinton test was nega- 
tive. The patient refused to have a testicular biopsy per- 
formed. 
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Clinical Evaluation of Estrone, 
Estradiol Benzoate and Di- 
ethylstilbestrol 

Henry W. Eisfelder, M.D. 

From the Endocrine Services of Metropolitan and 
FJower^Fifth Avenue Hospitals, J^ew Tor\ City 


D uring the past several years a large number of 
articles have been published concerning the 
scientific and, oft times, speculative aspects 
of therapy with various estrogenic hormones. Physi- 
cians concerned with practical clinical results, and 
cost per treatment, will find few data in the literature 
on the relative effectiveness, duration of action, tol- 
erability and cost of the various types of estrogenic 
substances. However, the physician in his daily prac- 
tice is interested in how he can attain the best results 
with the least possible risk of side-efiects, and at a 
cost within the means of his patient. With this in 
mind, we instituted a survey of a group of more than 
200 patients over a considerable period of time. 

MATERIAL AND PROCEDURE 

The series under investigation consisted of women 
in the menopause. The group of patients represented 
many races, colors and nationalities. In our clinics 
at Metropolitan and Flower-Fifth Avenue hospitals 
the patients treated were from among the poorer 
classes. They included Porto Ricans of Spanish and 
mixed descent, Italians, Negroes, Jews and a smatter- 
ing of other nationalities and races. The patients in 
our private practice, located in a suburb of New York 
City, were white and financially were of the better 
class. Thus it will be seen that a fair cross section of 
New York’s polyglot population was surveyed and 
peculiarities incident to certain groups were elimi- 
nated. 

The cases ranged from mild menopausal types to 
those with more severe symptoms of the surgical 
menopause. However, the majority of cases repre- 
sented patients with similar symptoms and of not 
too severe a nature. The patients were divided into 
4 groups of 50 each. Those in group i received prep- 
arations of estrone,^ which is a product of partial 

Received for publication April 18, 1942. 

1 The estrone employed was supplied by E. R Squibb and Son, 
New Brunswick, N. J. (Amniotin); Parke, Davis 6? Co., Detroit, 
Mich., (Theelin); and Endo Products, New York City (Estro- 
mone). 



metabolic inactivation of estradiol; those in group 2, 
received a-estradiol benzoate,” the synthetically de- 
rived benzoic ester of the primary follicular hormone; 
group 3 received diethylstilbestrol,® the new syn- 
thetic estrogen which, in contra-distinction to the 
other two compounds, does not occur naturally in 
the body; group 4 were treated with ovarian ex- 
tracts, sedatives and a male hormone preparation. 

At the initiation of the investigation, therapeutic 
effects were measured by estimations of urinary 
estrin and examination of endometrial biopsies and 
vaginal smears. Later these procedures were discon- 
tinued because of difficulties encountered in corre- 
lating some laboratory findings with the subjective 
response experienced by patients. Therefore, clinical 
results became the sole criterion for evaluation. 

The commonly used parenteral dosage for estrone 
and estradiol benzoate is 10,000 i.u. (i mg.) of the 
former and 2000 R.u. (0.33 mg.) of the latter. These 
are the arbitrary dosage levels employed in most in- 
stances in the respective groups. 

Most of the patients in groups i and 2 were 
checked as a ’control’ and by giving injections of 
sterile water it was possible to determine whether 
psychic factors were responsible for the improvement 
experienced by the individual. Within 4 to 14 days 
after initiation of the sterile water injections, all of 
the women complained of the original ailments. Re^ 
sumption of hormone treatment brought about such 
remarkable improvement that there can be no doubt 
as to the efficacy of the therapy. 

Diethylstilbestrol, when injected, was given to 
most of the patients in doses of i mg. Many of those 
in group 3, receiving diethylstilbestrol, as well as 
some represented in groups i and 2, were given 
diethylstilbestrol orally in daily doses of i.o, 0.5 and 
o.i mg., respectively. The total number of patients 


- The a-estradiol benzoate (Dimenformon Benzoate), was sup- 
plied by Roche-Organon, Inc., Nutley, N. J. , , , 

=> The diethylstilbestrol (Metestrol) was supplied by Metro- 
politan Laboratories, New York City. 
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thus changed to oral therapy with diethylstilbcstrol 
approximated the number present m each original 
group Also, as the study progressed, in some of the 
cases receiving estrone, therapy was changed to 
estradiol henzoate and vice versa, likewise, patients 
received diethylstilbcstrol injections, supplemented 
with diethylstilbcstrol orally, after their response to 
estradiol benzoate or to estrone had been etaluited 
The reverse sequence was employed in other m 
stances, in which patients were first treated with 
diethylstilbcstrol, orally or parenterally, and therapy 
was changed to either estrone or estradiol benzoate 
Many patients were rotated to all the groups, even- 
tually being returned to estradiol benzoate therapy 

Dosages and side effects There were 2 women in 
each of the three original groups of patients treated 
with estrogens, who developed sore buttocks char 
acterizcd by a rash and swelling at the site of injec- 
tion When therapy was changed so that each of 
these patients received a different estrogenic sub 
stance, similar reactions recurred When given place- 
bos of oil, these patients likewise showed identieal 
by effects indicating the allergy was toward the oil 
and not the estrogens 

In the group receiving estrone, it was found that, 
in the average case, the dose of 10,000 i u was suffi 
cient to control the menopausal symptoms for from 
4 to 6 days There were a few instances in which 
relief could be obtained only when two injections 
per week were given, and a smaller number in which 
partial rehef only was obtained even though injec- 
tions were given as frequently as three times a week 

The group of patients receiving a estradiol ben 
zoate experienced the most prolonged beneficial 
effects Most of the patients, on a dose of aooo r u , 
were kept symptom free for 8 to 10 days, although 
a few requited more frequent injections while a 
number were able to go as long as 2 to 3 weeks be- 
tween injections Aside from the local reactions prev 
lously noted, which definitely were not attributable 
to the therapy, no untoward side effects were ob 
served m the groups receiving the estrone or a estra- 
diol benzoate 

Group 3, receiving diethylstilbcstrol, is of special 
interest because of the comparatively recent intro 
duction of the medication It was found that if injec 
tions of I mg were given, the interval between rnjec 
tions and recurrence of symptoms was very short By 
increasing the dose to 2, and even 5 mg , the period 
between injection and recurrence of symptoms was 
not markedly increased, but the toxic phenomena 
were mamfested more promptly, and were more 
severe By effects included nausea and vomiting, skin 
rash and soreness or fullness of the breasts Two pa- 
tients complained of insomnia and disturbing dreams 
when they did fall asleep The symptoms disap 


pcared when the dosage was reduced or after rest 
periods of about a week 

Diethylstilbcstrol is the only estrogen therapy 
used in the study where an oral administration to a 
large number of patients was attempted, and here the 
greatest percentage of toxic manifestations was ob- 
served With a daily dose of i mg , there was nausea 
and vomiting in 4 cases, 8 per cent Nausea alone 
was noted in 7 additional eases, or a total with gastro 
intestinal phenomena of 22 per cent. When the dos- 
age was cut to o 5 mg daily, the incidence of gastro- 
intestinal symptoms decreased to 6 per cent, and on 
a dosage of o i mg twice daily, only one patient, or 
2 per cent of the senes, reported nausea Unfor- 
tunately, when the dosage was so decreased, the 
effectiveness was so lowered that it became a question 
whether the side effects of the diethylstilbestrol were 
less objectionable than were the occasional hot flushes, 
vertigo and similar menopausal manifestations 

The results observed with ovarian extracts are 
definitely inferior to those attending the use of cither 
estradiol benzoate or estrone. In some instances 
sedatives gav e relief from such symptoms as c notional 
instability or excitability, other manifestations, how- 
ever, such as flushes or vertigo did not abate on seda- 
tion alone Testosterone propionate proved definitely 
beneficial, but its use was, in our hands, bmited to 
cases with a tendency to uterine hemorrhages 

CASE REPORTS 

The following case histones illustrate the pro 
cedure employed to evaluate the various substances 
and also the results attending therapy 

Case I SD , white, age 43, para 2 Except for influ 
enza in 1918 and cystitis in 1939, there had been no serious 
illnesses and no operations The menstrual historj- was a 
normal one When she was first seen m October 1940, 
the patient complained of pain in the precordial region, 
vertigo and hot flushes Physical examination, including 
an electrocardiogram, revealed no cardiac pathology The 
Wassermann reaction was negative Therapy with es 
trone, 10,000 i u parenterally, twice a week for 6 injec- 
tions was followed by marked symptomatic improvement 
Injections of the hormone were then replaced by injection 
of stenle water without the patient's knowledge, after 
2 weeks the symptoms became as severe as at the be 
ginnmg of treatment or more so Therapy with 2000 
R u of estradiol benzoate parenterally, once a week, was 
instituted m January, 1941 Complete symptomatic re 
lief followed the 4th injection A vagmal smear, made on 
February 4, showed little comification, round or oval 
atrophy cells being prevalent, notwithstanding subsid 
ence of clmical symptoms In March, therapy was shifted 
to diethylstilbestrol orally, o 5 mg , twice a day There 
was slight nausea and pruritus of the thorax and genital 
region The pruritus subsided after about 6 days Subse 
quent recurrence of daily hot flushes and vertigo under 
this regimen necessitated a return to therapy with es 
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tradiol benzoate parenterally. Under the latter the pa- 
tient again became symptom-free, remaining so to date 
(June, 1942) on a maintenance dose of 2000 r.u. every 
other week. 

Case 2. MM., a white female of Spanish descent was 
31 years old. There had been a unilateral oophorectomy 
performed in August, 1935. Following this the intervals 
between menses, which preoperatively had occurred 
regularly every 28 to 31 days, increased to 2 to 3 months. 
When first seen, Feb. 1, 1940, the patient complained 
of amenorrhea (last period October, 1939), severe attacks 
of hot flushes, vertigo, nervousness and pain in the pre- 
cordial region. The face and upper extremities showed a 
wide-spread acne vulgaris which occurred after cessation 
of menstruation. An electrocardiogram was negative, 
although the chest plate showed slight enlargement of 
left ventricle and slight accentuation of the arcs of the 
pulmonary artery and left auricle. Therapy with estrone, 
10,000 i.u. parenterally, twice a week was instituted. 
On Feb. 29, 1940, the patient reported improvement 
Bleeding occurred on March 2 and 23 at which time she 
was symptom-free. A reduction of the dosage to one in- 
jection of 10,000 I u. of estrone weekly was followed by 
return of symptoms, June 18. From then on 2000 r u. 
of estradiol benzoate was given once a week instead of 
the estrone. This dose sufficed to relieve completely all 
symptoms. Medication was continued until Sept. 10, 
1940, the patient experiencing a sense of well-being at all 
times Injections of hormone were then replaced by injec- 
tions of sterile water and i mg. of diethylstilbestrol per 
day orally was given simultaneously. By November, 
1940, severe headache, hot flushes, marked vertigo, fatigue 
and sluggishness were manifested. On November i, in- 
jection of I mg of diethylstilbestrol, twice a week, was 
substituted for the oral therapy. The flushes and vertigo 
were relieved to some extent, but the symptoms did not 
clear up completely. In February, 1941, therapy was 
changed again to estradiol benzoate, parenterally, 2000 
R.U., once a week. Complete symptomatic relief followed 
the fifth dose The patient remained symptom-free except 
for an occasional slight flush on a maintenance dosage of 
2000 R.u. every other week, which dosage was instituted 
on March 15, 1941. Headache, present when diethyl- 
t stilbestrol was administered, did not recur after dis- 
continuance of therapy with the substance or when 
pother estrogens were given. 

Case 3. A. A , age 37, gravida i, nullipara. Menarche 
X occurred at 15 years of age, with menstrual cycles 25 
days in length, menstruation lasting 3 to 4 days. When 
the patient was first seen in February, 1940, she com- 
plained of irregularity in the menses for the previous 6 
months. The bleeding periods recurred at intervals of 
50 to 65 days with a scanty flow. Hot flushes, vert'go, 
and extreme nervousness were also e.xperienced The 
symptoms cleared up promptly with estradiol benzoate, 
2000 R.u. parenterally once a week. Menses became more 
frequent but there was no change in the amount or dura- 
tion of flow. In April, injections were discontinued and 
diethylstilbestrol, 1 mg. orally were given daily. The oc- 
currence of severe nausea and vomiting prompted reduc- 
tion of the dosage to 0.5 mg of diethylstilbestrol daily. 


On this smaller dose there was recurrence of flushes and 
complete anorexia. In May, 1940, oral medication with 
diethylstilbestrol was discontinued, being replaced with 
estradiol benzoate parenterally, 2000 r.u., once a week. 
On July 9, 1940, the patient was symptom-free and was 
discharged. Observations at intervals of 3 months showed 
no recurrences of symptoms (March, 1942). 

Case 4. SL , age 57, nullipara. Menarche at 13 with 
cycles of 28 to 30 days and a menstrual flow lastmg 5 to 
6 days with occasional slight pain. Menses ceased at the 
age of 53 and the patient had infrequent hot flushes and 
spells of vertigo for which she did not seek medical at- 
tention. In September, 1938, she presented herself for 
examination because of spotting every few days for the 
previous 6 weeks. Upon manual exammation a small 
nodule on the anterior aspect of the uterus was found 
Curettage revealed the presence of carcinoma and a pan- 
hysterectomy was performed immediately following the 
diagnosis. The pathologist’s report indicated a carcinoma 
adenomatosum. The convalescence following operation 
was uneventful. The patient returned in January, 1939, 
complaining of a typical anginal syndrome. An electro- 
cardiogram revealed an inversion of the T-wave and de- 
pression of the S-T segment Associated with this change 
were frequent hot flushes, vertigo, nervousness and in- 
somnia. Physical exammation revealed an apex rate of 96 
per minute with a well-defined diastolic murmur at the 
apex. There were no evidences of carcinoma at the site 
of operation or in any other part of the body. Estradiol 
benzoate parenterally, 2000 r.u , twice a week, for 5 
doses, was followed by complete relief of symptoms. 
After the 12th injection a second electrocardioiiram re- 
vealed a normal pattern The patient has been s^en once 
a month up until June, 1942, and several electrocardio- 
grams made subsequently have been negative. With im- 
provement in cardiac symptoms, the hot flushes and other 
menopausal symptoms have disappeared as well 

Case y T^.V., age 38, para 3, gravida 3 Menarche 
occurred at 12, with cycles 28 to 30 days in length, and 
menstrual flow for 4 to 6 days, pain preceding the onset 
and lasting for first day. Following childbirth, the patient 
experienced occasional dysmenorrhea. In July, 194^1 ^ 
pan-hysterectomy had been performed because of uterine 
fibroids and cystic ovaries. When the patient was first 
seen in October, 1940, she complained of severe dizzy 
spells, headache (both frontal and occipital) and hot 
flushes Diethylstilbestrol, parenterally, i mg. was given 
twice a week. A vaginal smear, made after 6 weeks under 
this regimen, showed epithehal cornification but there 
was no abatement of symptoms Injections were supple- 
mented by 1 mg. of diethylstilbestrol, orally, per day. 
This resulted in only slight improvement. After 12 weeks 
of treatment with diethylstilbestrol, therapy was changed 
to estradiol benzoate, 2000 r.u. parenterally, twice a week. 
The clinical response was prompt and the patient became 
symptom-free after 3 weeks Subsequently, the dosage 
was reduced to 2000 r u. of estradiol benzoate once a 
week, on which dosage the patient remained symptom- 
free for more than 3 months In May, 194'^, therapy with 
estradiol benzoate was discontinued and diethylstilbes- 
trol, I mg orally was administered once daily. After 2 
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weeks, the symptoms returned and the patient requested 
to be given the parenteral treatment Estradiol bentoate, 
2000 R u , every other week was given and contmued 
until December, 1941, when the patient was discharged 
Re-oaroination in February and May, 1942, showed the 
patient to be comfortable and without symptoms except 
for an occasional slight hot flush 

Cost of Treatment 

The following table illustrates the efficiency of the 
three estrogens, estrone, estradiol benjoate, and 
diethylstilbestrol, in comparison with the cost of 
treatment 


tain comfort In the present senes, diethylstilbestrol 
was effective in the doses administered in only 30 
per cent of the cases, m which the patients initially 
had received estradiol benzoate 

In a recent report, Stoddard and Metzger (i) dis- 
cussed eomparativc effectiveness and costs of estro- 
genic therapy and reached conclusions which differ 
somewhat from our own These differences, it would 
seem, arc the result of using different methods of 
evaluation Stoddard and Metzger employed the 
technic commonly used in determining estrogenic 
cficcts in animal experimentation, whereas wc ob- 
served that complete cornification of tbe vaginal 


I>njg Used 

Average Duration 
of Effect 

Toxic 

Reaction 

' Average Cost to 
Patient per Unit 
' ofTreatment’ 

Average Adjusted 
Monthy Cost 

Estrone, to 000 i u = j mg (parcntcrally) 

days 

4-6 


i $1 10 

S6 60 

a Efltradio' benzoate, 2000 s u =so J3 mg (pircntcrally) 

8-10 


1 $0 65 

Sa 16 

Diethylstilbestrol, i mg (parcntcrally) 



$0 16 1 

$1 00 

Diethylstilbestrol tablets, j mg {i.rally) 

1 


$0 0135 

So 41 


* Prices based on those charged m representative drug stores in midtoix n and suburban Nc\^ York Figures for diethylstilbestrol 
are based on average nnees charged for a fosv pneed hnnd 


mscfjssroN 

From the foregoing data, it is obvious that diethyl' 
stilbestrol has the benefit of being low m cost How' 
ever, the reactions and tone by'effects observed in 
this study call for caution and a careful test to detef' 
mine individual sensitivity to the drug before pre 
scribing it 

Most interesting is the observation that those 
patients originally treated with estradiol benzoate, 
if treatment was changed to estrone, had to be given 
more frequent injections than those who were 
treated initially with estrone. Those whose treatment 
started with estradiol benzoate bad experienced the 
sense of well being that may be attained with com- 
paratively small doses of this compound Subse- 
quently, more frequent injections, or, in terms of 
units per month, higher doses of estrone were re- 
quired to alleviate symptoms adequately than was 
the case with those patients who originally were 
treated with estrone and who had never experienced 
the maximum sense of well being attending the use 
of estradiol benzoate Conversely, if therapy of pa- 
tients With estrone were changed to estradiol ben- 
zoate, not only were less frequent injections neces 
sary , but the patients also experienced a greater sense 
of well being 

Furthermore, it was observed that patients who 
initially received estradiol benzoate, particularly 
cases of surgical menopause, when therapy was 
changed to diethylstilbestrol, required both paren 
teral and oral doses of the latter compound to mam 


cells may occur without relationship to relief of symp- 
toms, and hence t'aginal smears may not always be a 
reliable index to therapeutic response For this reason 
wc discontinued making vaginal smears shortly after 
the study was instituted, and thereafter relied solely 
on clinical response as an index to potencies, dosages 
and cost of treatment 

It IS also observed that Stoddard and Metzger 
base their findings on studies of women of the post- 
menopausal period (55 to 70 years of age) who, with- 
out exception, were mental patients In our senes, 
aside from a few pre-mcnopausal cases, patients were 
at the beginning of the menopause, natural as well 
as surgical, and none was a mental case It is also to 
be noted that evidently endocrine balance had been 
already fully established in the group studied by 
Stoddard and Metzger, which was the reverse of our 
senes This difference in the type of patient, particu- 
larly as regards mental status and age, naturally has 
a bearing on the observations and is perhaps the basis 
on which vaginal smears were chosen by Stoddard 
and Metzger as the method of measuring response. 

The fact that the cases in the group studied by 
Stoddard and Metzger represented patients who ap- 
parently were not m the distress because of climac- 
tenc symptoms and whose mental status made their 
testimony unreliable, no doubt accounts for the 10 
day period of observation as defined by tbe authors 
In our senes, all of the patients presented symptoms 
requiring treatment over an extended period of time 
Results were judged solely by the degree of comfort 
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experienced by the patient during the period of 
endocrine adjustment. We are inclined to believe that 
caution should be exercised in comparing the results 
observed by Stoddard and Metzger with those re' 
ported herein. In the one study, the methods of biO' 
assay commonly employed in animal experimentation 
served as an index of therapeutic effectiveness, 
whereas in the other, (our own) clinical methods 
alone were used. As an instance, in the clinic one 
observes the slow absorption of estradiol benzoate 
which makes spacing of doses possible, while such a 
response in an animal under observation for a week 
or lo days and receiving daily injections cannot be 
accurately measured. 

SUMMARY AND CONCLUSIONS 

A series of more than 200 menopausal women, in 
four groups of equal size, was subjected to treatment 
with estrone, parentefally, estradiol benzoate, pa' 
renterally and with diethylstilbestrol, some of which 
was given orally, some parenterally; the fourth group 


received ovarian extracts, sedatives and a male hor- 
mone preparation. By rotating patients to various 
groups of treatment it was attempted to evaluate 
therapeutic potencies and the cost of treatment. 

Side'effects such as gastro-intestinal phenomena 
were observed in 22 per cent of the group receiving 
diethylstilbestrol. While the cost of this estrogen, 
not native to the body, is low, the toxic reactions it 
elicits call for caution in its use. Estrone and estradiol 
benzoate were well tolerated. When symptoms re' 
quire more constant supervision, and by'effects are 
to be avoided, or. if there is lack of co-operation on 
the part of the patient, parenteral is preferable to 
oral therapy. Results observed in the present study 
lead to the conclusion that the a-estradiol benzoate 
is the estrogen of choice. Injections can be spaced 
convem'ently because of the protracted action of the 
esterified compound and its cost is far lower than 
that of estrone. 
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Oral Hormone Therapy in 
Anovulatory Bleeding 


|Ovarian Failure| 

Crete Stohr, M D. 

Ftow the E-ndocrmc Clmic 0/ the 
Woman's Hosfjital, TorJ^ City 


C OMBINED EFFORTS ID various 6elds of imcstlgl' 
tion have contributed to the understanding 
of the physiologic background of menstrua' 
tion In a slow but steadily progressive course, 
theories of the earliest writers have yielded to more 
concrete knowledge as developed from the application 
of anatomic, physiologic and biochemical facts These 
facts were augmented by biologic experimentation 
built around the physiology of the female generative 
apparatus and centered in the theory of the dommat' 
mg role of the corpus lutcum m the mechanism of 
menstruation 

Contradictory to this construction, is the observa' 
tion of the non ovulatory menstruation The work 
of Corner (i) and Hartman (a) proved that anovula' 
tory bleeding occurs m the Macacus rhesus occa* 
sionally and at times other than during the summer 
months Novak (3) m 1930 transferred these facts to 
the realm of human physiology, assuming that certain 
types of irregular bleeding, although of a cyclic 
character, likewise occur without the activity of the 
corpus luteum 

The following case, observed m the Endocrine 
Clinic of the Woman's Hospital, was studied over 
a comparatively long period It is presented as a con 
tnbution to the problem of aluteal bleeding and 
as evidence that such a condition can be influenced 
by therapeutic methods 

CASE REPORT 

Mrs M C , 3a years old, was seen first Sept 7, 1940 
Complaints For the last a years, severe pounding head 
aches at frequent, irregular intervals, increasing before 
menstruation, fatigue and the feeling of fullness The 
menstrual cycle, which was regular up to two years before 
admission, is now of a 35 to 45 day type and the flow is 
gradually decreasing m amount 
The patient is of feminine configuration, moderately 
obese, 5 ft 3 in tall, and weighs 172 Ib , she has lost 20 
lb durmg the last 3 years The B M R was minus 8% 
Pelvic examination revealed a somewhat enlarged uterus 
in normal position and normal adnexa 


On Sept 21, 1940 an cndomctriil biops> (premenstrual 
phase expected) showed a proliferative phase of the endo' 
mctrium with numerical decrease of glands A diagnosis 
of cdcmi of proliferative endometrium was made (fig 1) 
The patient was given dicthylstilbcstcrol, 1 mg daily, 
which was tolerated without side effects On Oct y, 
1940 bleeding occurred, lasting 5 days This was consid 
cred by the patient, to be the first normal menstruation m 
several years 

An cndomctnal biopsy on Nov 2, 1940 w'as diagnosed 
as hypcrprolifcration of endometrium of mild degree 
(fig 2) Bleeding occurred Nov 3 to 8, 1940 This wtis 
considered by the patient to be identical with normal men* 
struation, since in the preceding curettage, November 2, 
a luteal phase could not be detected, this bleeding was con* 
sidered to be of the aluteal type 
Treatment with dicthylstilbcstrol was discontinued 
and she was given prcgncninolonc, 60 mg daily for 7 days 
preceding the next expected period Bleeding occurred on 
Dec 1, 1940 the character of which had not been deter 
mined by an endometrial biopsy prior to onset of flow 
During the second half of the following cycle, 80 mg of 
prcgncninolonc was given daily for 2 weeks An endomc 
trial biopsy made Dec 28, 1940, was diagnosed as a non* 
secretory endometrium in a moderately hyperprohferative 
state, the hypertrophic process was less pronounced than 
m tlie previous curettage (fig 3) Bleeding for 7 days of 
moderate extent began on Jan 1, 1941 

On Feb 3, 1941 the patient was given prcgncninolone, 
60 mg daily for 5 days, followed by 100 mg daily for 7 
days, a total of 1000 mg being given An endometrial 
biopsy made on Feb 15, 1941 was diagnosed as a fully 
developed secretory phase (fig 4) Menstruation began on 
Feb 17 and continued until Feb 22, 1941 
During the second half of the following cycle, the pa 
tient was given 1000 mg of pregnenmolone On the first 
day of menstruation March 15, 1941, an endometrial 
biopsy again revealed a full secretory phase (fig 5) 
Dunng the next period the patient received no therapy 
An endometrial biopsy made on April 11, 1941 was diag 
nosed as a well built premenstrual endometrium, two 
days prior to onset of menses after a four weeks' pause in 
medication (fig 6) 

Subsequently the patient was given small doses of 
desiccated thyroid extract, no other hormone therapy 
being given In April, May, August, and October of 1941 
endometrial biopsies were made close to the expected 




Receu ed for publication July 28 1942 



634 


CRETE STOHR 


Volume 1 



Fig. I. Biopsy obtained Sept. 2,1 1940. Proliferative endometrium. 

Fig. 2. Biopsy obtained Nov. 2, 1940 following therapy with i irg. of diethylstilbestrol daily since Sept. 21, 1940. Previous men* 
struation Oct. 5-9. Hyperproliferation of mild degree. Menstruation followed on Nov. j and lasted 6 days. 

Fig. 3. Biopsy obtained Dec. 28, 1940 after 2 weeks of treatment with 80 mg. of pregneninolone daily. Non-secretory endometrium, 
moderate proliferation. Menstruation followed on Jan. 1 and lasted 7 days. 

Fig. 4. Biopsy obtained on February 15, 1941 after receiving a total of looo mg. of pregneninolone in the 12 days preceding the 
biopsy. Secretory endometrium. Menstruation followed on Feb. 17 and lasted until Feb. 22, 1941. 

Fig. y. Biopsy obtained Mar. 15, 1941 on first day of menstruation. Patient had received looo mg. of pregneninolone during second 
half of cycle. Secretory endometrium. 

■ Fig. 6. Biopsy obtained Apr. 11, 1941, two days before onset of menses. No treatment had been given during this cycle. Secretory 
endometrium. 


onset of menstruation; all revealed a secretory endome' 
trium, normal for the premenstrual phase. Menstruation 
occurred at regular intervals of a8 days and were of normal 
character. Coinciding with the return of the normal type 
of uterine bleeding, the physical condition of the patient 
improved and she reported she was well when last seen. 

In analyzing this case it may be emphasized that 
experimental investigations seem to indicate that 
menstruation is essentially composed of two phc' 
nomena, a), the dissolution of the structure of the 
endometrium initiated by a sharp drop in the level of 
the ovarian hormones, which is coinciding with a 
liberation of the pituitary hormone; b) the bleeding 
mechanism proper. The postulate that the corpus 
luteum is the dominating factor responsible for 
menstruation, as it follows from the work of Fraenkel 
(4), was irreconcilable with newer viewpoints 
evolved from the recognition of the anovulatory 
cyclic bleeding in the monkey and in the human fe- 
male from a non-secretory mucosa. This fact per se 
lends support to the concept that the bleeding 
mechanism is independent of the corpus luteum and 
is in all probability essentially a vascular phenome- 
non. The corpus luteum, therefore, is the responsible 
factor for the transformation of the proliferative en- 
dometrium into a secretory mucosa and for the main- 
tenance of secretion. The fact that cyclic uterine 
bleeding, menstrual or intermenstrual, is preceded 


by a sudden drop in the level of the female sex hor- 
mone, lends support to the assumption that the fe- 
male sex hormone plays an essential role in cyclic 
uterine bleeding. 

Experimental neurology has brought to light the 
importance of the hypothalamus as the center of a 
neuro-glandular mechanism, which also controls, 
among other vegetative functions, some activities of 
the generative apparatus (5). Hohlweg and Junkmann 
(6) have shown by their experiments that the sex 
hormones do not act directly upon the hypophysis 
by way of the blood stream, and conclude that an 
interpolated sex center, presumably represented by 
the hypothalamus, acts as a regulator between these 
two organs. The vascular phenomenon in menstrua- 
tion, therefore, may result from the vasomotor stim- 
ulation of the uterus (endometrium) generated by the 
neuro-glandular interaction and, therefore, is tempo- 
rally linked with the gonad activity. Subsequently 
the cyclic uterine bleeding may be maintained by the 
sex center also under conditions in which the hor- 
mone constellation necessary for normal menstruation 
is disturbed, such as in anovulatory menstruation, 
when the corpus luteum hormone is not produced. 

With reference to the effectiveness of the substi- 
tutional hormone supply in the case presented, one 
may be well justified in assuming restoration of the 
entire physiological mechanism of the menstrual cycle 
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by supporting all tissues involved in their intrinsic 
readiness to respond By administration of those hor 
mones produced in the sequence of a complex physio 
logical process, such as menstruation, one may pro 
mote recuperation and thereby readjustment of 
normal function, which when unaided, may be 
greatly delayed or not resumed at all 

The first three endometrial biopsies, which pre 
ceded the first three bleeding episodes under observa" 
tion, combined with the physical symptoms, may give 
suggestive evidence that the patient was in a state of 
disturbed hormonal balance Restoration of normal 
function became manifest only after the hormone 


supply was increased to the required optimum, which 
was affected by oral administration 

The prt-gncnmolonL (Progcstoral) was supplied by Roche 
Organon Inc , Nutlcy, N I by the courtesy of Dr Leo A Pirk 
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Treatment of Acne with Orally 
Administered Estrogens" 


Charles H. Lawrence, M.D. and 
Nicholas T. Werthessen, Ph.D. 

From the Department of Medicine, Tufts 
College Medical School and the Endo' 
crine Clinic and Laboratory of the Bos- 
ton Dispensary, Boston, Massachusetts 

I N A PREVIOUS paper (i) we proposed the thesis 
that acne is caused by a disturbance of the nor- 
mal balance between androgens and estrogens. 
When the imbalance becomes such that there is a 
preponderance of the androgens the acnegenic action 
of the androgens which Hamilton (a) has demon- 
strated, is exerted. 

lu support of this thesis we reported (i) the re- 
sults of assays of androgens and estrogens in 33 fe- 
male patients with acne. The results of the assays 
indicated significant androgen preponderance as com- 
pared to normal standards. No assay of urine from 
males was reported, for we were unable to obtain 
dependable estrone equivalent values from males. 

If this thesis concerning the cause of acne is cor- 
rect, it should be possible to bring about the disap- 
pearance of the eruption by administering sufficient 
estrogen to restore the androgen-estrogen balance to 
normal, and males as well as females should respond 
to the treatment. The present communication con- 
cerns the results of such treatment in 25 individuals, 
14 females and ii males. 

SUBJECTS 

The histories and physical findings in the group 
yield certain data which demand brief discussion. 
The well-known association of acne with adolescence, 
and its tendency to spontaneous remission toward the 
end of that period, make the age factor extremely im- 
portant in interpreting our results. In this series only 
3 females and 4 males were under 20 years of age. The 
average age of the 14 women was 25.8 years, that of 
the II males, 20 years. It seems unlikely therefore, 
that spontaneous remission can be an important 
source of error in evaluating therapy in this series. 

The duration and severity of the process must also 
be considered in interpreting results, since the tend- 
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ency to spontaneous remission of mild and recent 
eruptions is common. In 5 of the patients the dura- 
tion of the acne was between i and 5 years; in 12, 
between ^ and 12 years; in 4, between 12 and 20 
years; and in the remaining 3, between 20 and 30 
years. The average duration for the group was 9.1 
years. The process was graded as a), moderately 
severe, 12 patients; b), severe, 10 patients; and c), 
extremely severe, 3 patients. No patient was included 
in the series who had had, during the preceding year, 
any marked improvement in the condition. Nineteen 
had had previous treatment with roentgen-ray, ultra- 
violet light, or ‘sun lamps,’ without benefit. Possible 
error due to spontaneous remission would, therefore, 
be minimal. 

In the group of 14 female patients there was none 
whose menstrual history was normal. Seven com- 
plained of severe dysmenorrhea, 8 of hypomenorrhea, 
and 2 of menorrhagia. In 13 there were definite ex- 
acerbations of the acne at the time of menstruation, 
followed by variable improvement, never amounting 
to complete disappearance, during the intermenstrual 
intervals. 

TREATMENT 

The patients were treated either with diethyl stil- 
bestrol or with ethinyl estradioF by mouth. Twenty 
received diethyl stilbestrol; five, ethinyl estradiol. 
The initial dose of the former was 0.5 mg. daily until 
tolerance was determined. In 17 patients it was then 
increased to i mg. daily, and in two mature males 
with severe chronic acne to 1.5 mg. and 2.0 mg. daily- 
In women the medication was omitted 4 days before 
the predicted menstrual period, and resumed 48 hours 
after menstruation had ceased. Therapy was uninter- 
rupted in males. In only one patient was it necessary 
to stop the diethyl stilbestrol because of persistent 
digestive disturbance. When ethinyl estradiol, 0.15 
mg. daily, was used there was no disturbance. 
None of the males experienced any digestive disturb- 
ance. In two males slight gynecomastia, and in one, 

* The ethinyl estradiol was supplied by the Schering p°'’P;’ 
Bloomfield, N. J., through the courtesy of Dr. Erwin Schwenx 
and Dr. Max Gilbert. 
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pigmentation of the nipples, appeared, but receded 
rapidly when treatment was omitted in the two who 
have remained under observation This reaction sug' 
gests that it may be wise to employ intermittent treat' 
ment in males as well as in females 

Ethinyl estradiol was administered in initial doses 
of 0 I j mg daily This was later increased to o 3 mg , if 
the response was unsatisfictory No unpleasant reaC' 
tions were observed, and it appeared to be as effec- 
tive as stilbestrol 

RESULTS 

Fifteen of 25 patients (60% of the senes) became 
entirely free from acne after periods of treatment 
rarying from 2 to 6 months Two patients, whose 
treatment was intermittent, became free in 8 and 9 
months, respectnely The 8 remaining patients arc 
still under treatment, and all show improvement, 
varying between 50 per cent, in a woman of j6 with 
icne and hirsutism of 21 years’ duration, and 90 per 
cent, in 4 months, in a boy of rj with severe gener 
alited acne of the face, neck, chest and bick No pi 
tient has completely failed to respond AH of the 
female patients, with the exception of the one with 
hirsutism, have shown a synchronous improvement 
in menstrual difHculties of t degree comparable to 
the response of the acne 

DISCUSSION 

The high incidence of abnormal menstruation in 
our series cannot be exphined on the theory of 
chance, and furnishes a basis for believing that acne 
IS associated with an imbalance of hormones, the 
nature of which is suggested by the characteristic 
cychc variation in the severity of the eruption Dur- 
ing catamenia, the estrogens are low, while the andro 
gens do not fluctuate significantly (3-6) There is, 
therefore, a relative estrogen deficiency at the time of 
exacerbation of the acne at menstruation, and the 
eruption improves, or even disappears in the mild 
cases, as the estrogens increase to their mid cycle 
peak Geist and his associates (7) have shown that 
the injection of testosterone in women brought about 
‘regressive changes in the endometrium and vaginal 
smears characteristic of estrogen deficiency,’ and 
that, coincidentally, mild acne appeared in a number 
of patients, and disappeared as endometrium and 
vaginal mucosa regenerated rapidly following the 
cessation of the testosterone injections 

If their conclusions and our deductions are valid, it 
should be possible to cause the disappearance of acne 
in an individual by producing, by means of therapy, 
a constant increase in the estrogens in the body of 
sufficient magnitude to restore the normal dynamic 
estrogen androgen balance 

Our initial experiments with gonadotropic and 


estrogenic therapy furnished intriguing, but unsatis- 
factory, results (8, 9) In some adolescents with mild 
acne, complete and apparently permanent disappear- 
ance of the acnc followed treatment with urinary 
gonadotropic extracts, but in the older patients with 
more severe acne good results were partial and the 
benefit temporary These suggestive, but unconvinc- 
ing, results may have been due to failure of ovarian 
response to the dosage used, as seems especially likely 
in the adults, or to the fact that it was impossible in 
most cases to give the injections as often and as long 
as necessary Similar results were obtained with in 
jcctions of estrogens, all of which suggested that the 
unsatisfactory response might be due to insufficient or 
ineffective therapy 

The response to estrogen therapy in the present 
scries of patients furnishes, we believe, evidence con- 
cerning the cause of acne As an isolated study our 
senes is too small to afford conclusive proof, but if 
the results are correlated with biological and experi- 
mental data, they become significant A brief re- 
capitulation of these data is, therefore, pertinent 

The most significant of these biological facts are 
a) that acnc docs not occur spontaneously in male 
castrates, and is extremely rare in the first decade of 
life, a time when both androgens and estrogens are 
present in only minimal amounts (10), b) acne is char- 
acteristically associated with adolescence, during 
which time both estrogens and androgens are nor 
mally increasing rapidly (in amount), and c), acne 
usually disappears spontaneously in early adult life 
when the normal dynamic balance between estrogens 
and androgens has become established As a corol- 
lary, the high incidence of abnormal menstrual cycles 
in adult female pitients with acne indicates that fail- 
ure to establish such a normal balance, or its interrup 
tion (by a masculinizing tumor, for example), is a 
common factor in both the acne and the abnormal 
menstrual cycle 

The exact nature of this disturbance cannot be de- 
termined from this biological evidence, although the 
close association of acne and mascuhnizmg tumors, 
and the high androgen titers, suggests that an excess 
of 17 ketostcroids is the determining factor in acne- 
genesis This suggestion is supported and clarified by 
Hamilton’s observation that injections of testosterone 
will produce acne in many, but not all, male cas 
trates, (2) and by the observation of Geist and his 
associates (7) that some, but not all, of their female 
patients treated with testosterone developed tempo 
rary acne during treatment The only possible inter- 
pretation of these results is that the so called ‘male 
hormone’ is acnegenic, but that it can produce acne 
only in individuals who are not normally resistant to 
Its acnegenic potentialities 

The factors which determine this resistance are, as 
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emphasized in our previous paper (i) probably muh 
tiple, but as was also pointed out, both biological 
evidence and hormone assays suggest that the con- 
trolling factor is a disturbance of the balance be- 
tween androgens and estrogens, resulting in insuffi- 
cient estrogenic potency to protect the individual 
from the acnegenic effect of androgens. The biological 
evidence consists in the well-known menstrual ex- 
acerbation and inter-menstrual remission of acne in 
certain women. The levels of androgens have been 
shown to remain fairly constant throughout the men- 
strual cycle (3, 4), while the estrogens show a cyclic 
variation, reaching their lowest level at the time of 
menstruation and their highest level at about the 
middle of the cycle. The association of the excerba- 
tion of acne with catamenia, and the remission during 
mid-cycle, therefore, furnish further evidence of this 
anti-acnegenic property. 

The results of adequate estrogenic therapy in pa- 
tients of both sexes, as reported in this paper, fur- 
nish, we believe, further evidence that acne is caused 
by a disturbance of the normal functional balance 
between androgens and estrogens, and that when the 
preponderance of the androgens becomes sufficient in 
an individual, that it exerts a specihe acnegenic effect. 
If this be true, the diagnostic significance of acne, and 
the method of treating it successfully, are also estab- 
lished. 

SUMMARY AND CONCLUSIONS 

Twenty -five patients (14 females and ii males) 


with acne, were treated with diethyl stilbestrol or 
ethinyl estradiol. Fifteen patients (60%) became en- 
tirely free from acne in from 2 to 6 months. Two 
more, in whom treatment was intermittent, became 
free in 8 and 9 months. The 8 remaining patients are 
still under treatment, and all show improvement. No 
patient has completely failed to respond. The biologi- 
cal and recent experimental evidence concerning the 
cause of acne is reviewed and it is concluded that 
such evidence, together with the results of adequate 
estrogen therapy, furnish evidence that acne is caused 
by a disturbance of the normal functional balance 
between androgens and estrogens when the prepon- 
derance of the androgenic factor becomes sufficient to 
exert its specific acnegenic effect in a given individual. 
We arc grateful to Mr. C. Baker for his technical assistance. 
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Dosage of Female Sex Hor- 
mones, Estradiol and Anhydro- 
hydroxyprogesterone by Sub- 
lingual Application 

Charles A. Joel, M.D. 
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S OME TIME ago I reported in this journal on favor- 
able results which had been obtained by the 
sublinginl administration of methyl testoster- 
one (i) Good results had been observed with the 
female sex hormone, estradiol, by this form of applica- 
tion, both in animal experiments (a) and clinically 
(3-6). It has been deemed desirable to determine the 
dosage of female hormone necessary to produce the 
proliferative and secretory phase in the human endo- 
metrium by sublingual application, particularly in 
view of the fact that no such reports arc today 
available It is known that dosages as high as 
450 mg of estradiol administered per os are not suffi 
cicnt to produce endometrial proliferation in a cas- 
trated woman (5) , according to Hecrenberger this can 
be done with 180 mg of estradiol in alcoholic solu- 
tion by sublingual administration Giesen (5) suc- 
ceeded in producing proliferation of the uterine mu- 
cosa with dosages of 150 to 180 mg of estradiol, in 
the form of tablets which he allowed to dissolve in 
the mouth In animal experiments Miescher and 
Gasche (1) showed that the action of estradiol on the 
uterus of the castrated female rat is to to 20 times 
more intense sublingually than orally 

On the basis of these observations, 6 women be- 
tween 48 and 55 years of age who had had roentgen 
therapy a to 3 years previously because of recurring 
metropathy and who subsequently suffered from 
severe ovarian deficiency symptoms were chosen for 
the following experiments They were given tablets 
of estradiol and of anhydrohydroxyprogestcrone es- 
pecially prepared for sublingual administration * 
These hormones arc mixed with mucilaginous drugs 
and emulsifying agents which promote absorption 
and are then compressed at high pressure. The pa- 
tients placed the tablets under the tongue or m the 
pouche of one cheek where the tablet slowly dis- 
solved In contrast to the usual peroral method of 
enteral administration, we shall designate this as ‘sub- 
lingual’ m order to avoid confusion 

Received for publication July ay, 1942 
^ The preparations of estradiol and of anhydrohydroxyproges' 
terone were supplied by the Society of Chemical Industry, Ciba, 
Basle, Switzerland 


CASE REPORTS 

Case t K. S , 50 years old; gravida 2, para 2, mcnarchc 
at 12 years of age Menstrual periods occurred every 4 
weeks, lasting 4 to 5 days, and were of average intensity. 
For some months there had been metrorrhagia, an endo' 
mctrial biopsy showing glandular hyperplasia. Repeated 
roentgen treatment had been given (each time about 90 r) 
which stopped the hemorrhage Patient complained of 
tiredness, outbreaks of sweating, and itching of the ex' 
tcmal genitals From April 14th to 28tb, 1942, the patient 
received daily 6 tablets sublingually, each containing j 
mg of estradiol, a total of 90 mg Endometrial biopsy on 
April 2Sth showed proliferation of the mucosa The pa' 
ticnt then received from May ist to 3rd and from the gtb 
to 12th, 5 mg of anhydrohydroxyprogestcrone m tablet 
form sublingually, a total of 150 mg Biopsy of the endo' 
metnum on the 28th day of the cycle showed a transforma' 
tion toward a secretory phase with glycogen deposits On 
May 13th menstruation started which lasted for 5 days 
Since then the patient has remained free from complaints 

Case 2 W F, 55 years old, gravida 12, para 7, me' 
narchc at 16 Menstrual periods occurred every 3 weeks 
lasting 6 to 7 days, very profuse A curettage was per' 
formed in 1939 because of meno metrorrhagia which had 
persisted for a year The histological diagnosis was a 
glandular cystic hyperplasia of the endometrium In con- 
sidcration of the patient's age, a single treatment with 
roentgen ray (approx 230 r per ovary) was given There 
has been no hemorrhage since July, 1939 Dunng the last 
few months the patient complained of hot flushes and 
insomnia 

From April 17th to May 1st, 1942, the patient has 
taken daily 5 tablets sublingually each containing 1 mg of 
estradiol, ic a total dose of 75 mg within a period of 15 
days The endometrial biopsy on May and showed that 
the uterine mucosa was m the proliferative phase From 
May 6th to nth, 1942, the patient received 5 tablets sub' 
lingually of anhydrohydroxyprogestcrone, ic 150 mg 
within 6 days The patient began to menstruate on the 
26tb day of the cycle (May 12th) The endometrial biopsy 
made on the same day showed some secretory transforma- 
tion with glycogenic deposits in the glands , menstrual dis- 
integration of the mucous membrane was the predominant 
characteristic Menstruation lasted from May 12th to 
16th, was of medium intensity and stopped spontaneously 
Hot flushes and insomnia disappeared. 
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Case 3. W. R., 52 years of age; para 2; menarche at 16. 
Menstrual periods had occurred every 4 weeks lasting 4 to 
5 days, and were fairly profuse. Curettage was performed 
in 1939 because of metrorrhagia. Glandular hyperplasia 
(histologically confirmed) recurred soon afterwards. The 
patient received roentgen-ray treatment with approxi- 
mately 2,30 r per ovary. This patient also complained of 
mild ovarian deficiency symptoms. 

The patient received 4 tablets of estradiol sublingually 
daily from April i8th to May 2nd, 1942, i.e. a total of 60 
mg. An endometrial biopsy made on May 4th showed a 
proliferative endometrium. From May 6th to May nth 5 
tablets sublingually per day of anhydrohydroxyproges- 
terone were administered. On May 13th, the 26th day of 
the cycle, bleeding occurred. A biopsy made on the same 
day showed the endometrium in a state of menstrual dis- 
integration. The bleeding stopped after 4 days, on May 
i6th. The patient stated that she ‘felt better.’ 

Case 4. B. S., 48 years of age; menarche at 14. The 
menstrual periods recurred every four weeks, lasting 9 
days, and were fairly profuse. There had been two abor- 
tions and no normal birth. Meno-metrorrhagia had per- 
sisted for 6 months. Endometrial biopsy showed glandular 
hyperplasia of the endometrium. The patient then re- 
ceived a single roentgen-ray treatment, approximately 240 
r per ovary. Soon afterwards mild headache, hot flushes 
and temporary pruritus occurred. 

From April i8th to May 2nd, 1942, the patient received 
daily 4 tablets of estradiol sublingually, i.e. a total of 60 
mg. within 15 days. Biopsy made on May 5th showed a 
proliferative endometrium. From May 6th to May nth, 
the patient received subh'ngually 5 tablets of anhydro- 
hydroxyprogesterone, i.e. a total of 150 mg. within 6 
days. On May 12th, the 25th day of the cycle, bleeding 
started, lasting for 3 days, and then ceased spontaneously. 
This patient was particularly benefited by the treatment, 
as all previous complaints such as headache, hot flushes 
and itching disappeared. 

Case 5. W. B., 48 years old; para 2; menarche at 15. 
Menstrual periods recurred every 3 to 4 weeks lasting for 
8 days, and were very profuse. At 17 there had been 
juvenile bleedings. Since 1938 she had had meno-metror- 
rhagia. This had increased in severity during the last few 
months of 1939. The patient was curetted in December, 
1939, and the diagnosis was that of glandular cystic hyper- 
plasia. She then was given a single treatment of 240 r per 
ovary. No hemorrhages have occurred since, but there 
have been headaches, outbreaks of sweating and debility. 

The patient received sublingually, daily, from April 
19th to May 3rd, 1942, 5 tablets of estradiol, i.e. 75 mg. 
within 17 days. Endometrial biopsy on May 4th showed 
that the endometrium was in the proliferative stage. From 
May 9th to May 14th, 1942, the patient was given sub- 
lingually daily 5 tablets containing 5 mg. anhydrohydroxy- 
progesterone, i.e. 150 mg. within 6 days. The endometrial 
biopsy made on May 15th (the 27th day of the cycle) 
showed a fully developed secretory phase with glycogen , 
deposits in the glands. Bleeding continued subsequently 
until May 20th when menstruation ceased. The patient 
stated that she felt better after treatment. 


Case 6. S. W., yi years of age; menarche at 13. Men- 
struation occurred every 4 weeks, and was profuse, lasting 
5 to 6 days. There had been 6 normal pregnancies. For the 
last year the patient had had irregular, profuse menstrua- 
tion. Endometnkl biopsy in 1939 showed glandular cystic 
hyperplasia. After a single roentgen-ray treatment of ap- 
proximately 230 r per ovary, the hemorrhages ceased. The 
patient still suffered, however, from hot flushes, headache 
and articular pain. 

From April 20th to May 4th, 1942, the patient received 
sublingually 4 tablets of estradiol daily, i.e. 60 mg. within 
15 days. Endometrial biopsy on May 5th showed the 
proliferative phase. From May nth to May i6th she re- 
ceived daily 25 mg. of anhydrohydroxyprogesterone sub- 
lingually in the form of tablets i.e., a total of lyo mg. Men- 
struation, lasting for 3 days started on May 17th. The 
patient’s complaints were relieved. 

Endometrial biopsies following treatment with doses 
of 60, 75 or 90 mg. of estradiol in the form of tablets 
prepared for use sublingually, show the proliferative 
phase in endometrium of the human female after 
roentgen therapy. This fact seems to be all the more 
important as Reifferscheid and Schmidt (4) required, 
in the case of a female castrate, 300 to 400 mg. of a 
glucoside compound of estradiol by ordinary peroral 
administration to induce the proliferative phase in the 
endometrium, but only 150 to 195 mg. of estradiol in 
alcoholic solution on sublingual administration. Her- 
renberger (3) also reports transformation of the endo- 
metrium in a female castrate after the sublingual ad- 
ministration of 180 mg. of estradiol in alcoholic 
solution. We obtained the same effect with estradiol 
in the form of specially prepared tablets for sublin- 
gual administration with one-half to one-third of the 
dosage employed by the above workers (fig. i). 

Thejatio between the sublingually active dose of 
estradiol and the injection dose of estradiol dipropio- 

nate is between 2 and 3:1 as we have always produced 

endometrial proliferation in a female castrate by the 
injection of 27 to 30 mg. of estradiol dipropionate. 

Further, a transformation of the endometrium of a 
female castrate toward the secretory phase has been 

obtained with 150 mg. of anhydrohydroxyprogester- 
one in the form of tablets, especially prepared for sub- 
lingual administration. 

In a previous paper (7), we were able to show that 
the secretory phase in the endometrium with subse- 
quent menstruation, after previous proliferation, 
could be effected by the peroral administration of 220 
to 300 mg. of anhydrohydroxyprogesterone in women 
who had received roentgen-ray therapy some years 
before. This was 5 to 8 times as high as the dose of 
progesterone required by injection. By sublingual ad- 
ministration, the same effect can be obtained with 
about 3.5 times the injected dose (fig. 2). 

With reference to the mechanism of the hormone 
action after sublingual application, the advantage o 
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this method of medication is based on the particularly 
favorable conditions of absorption from the oral 
mucous membrane, whether it is via the blood stream 
(8) or via the lymph passages (9) Following the in 
genious investigations of Pedersen Bjcrgaards (10) it 
has been shown that go per cent of estrone absorbed 
through the portal vein is inactivated by the hver 
The explanation for the discrepancy between the 
dosage of estradiol which has been found effective in 
these investigations and those of Herrcnbcrgcr, Rcif* 
ferscheid and Schmidt is probably to be found in the 
different method of preparation and administration 
of the same hormonal substance Wlicrcas the latter 
workers employed alcoholic solutions, wc used the 
tablets especially prepared for sublingual admimstra* 


after 3 to 6 months of treatment. Two of the patients 
unfortunately failed to return after beginning treat- 
ment In one patient no menstrual period has yet 
occurred in spite of two senes of treatments The 
patients who were successfully treated received sub- 
Imgually doses of 30, 44 ^nid 7? mg of estradiol, re- 
spectively, in the form of tablets. This amount of 
hormone produced proliferation of the endometrium 
Subsequently, doses of 75, too and 150 mg of an- 
hydrohydroxyprogestcronc sublingually in the form 
of tablets produced the progestational effect with 
menstrual bleeding 

CASE REPORT 

PdOciit T £ , was a 35-ycar old female with acromegaly 
who had had amcnonhea for 4 months, and pnor to that 



Fig 1 Tissue ootained bv endometrial aiorsT of a patient treated »jth 60 mg of estradiol sublingually m the form of tablets 
showing the endometrium m the proliferative phase 

Fig a Tissue obtained n endometrial biopsy of a patient treated, after estradiol pruning with i?o mg of anhydrohydrotypro 
gestcrone sublingually m the form of tablets show ing the endoiretnum in the early secretor>’ phase. 


tion, as already mentioned These contain the hor- 
mone in the form of an aromatic melted mass, com- 
pressed into tablets under heavy pressure, they 
slowly dissolve in the saliva and are uniformly ab- 
sorbed The superiority of these tablets as regards 
absorption is seen from the detailed experiments of 
Wattenwyl (1 1) to which we would particularly re- 
fer 

After the dosage of estradiol and anhydrohydroxy- 
progesterone had been determmed m patients with 
castration symptoms who had had roentgen therapy, 
a number of patients with other gynecologic disor- 
ders were treated Detailed clinical reports of these 
cases are being published elsewhere and only a few 
examples are briefly mentioned here These cases arc 
cited to show not so much the success of treatment 
as the efScacy of the sublingual method of application 
of the female sex hormones 

Nine cases of secondary amenorrhea of 3 to 15 
months duration were treated, the age range wa 17 
to 27 years In 6 cases, menstruation was effected 


time oligomenorrhea Roentgenograms showed an en- 
largement of the sella turcica There was amblyopia in die 
left eye Considerable enlargement of the extremities had 
occurred The basal metabolism had increased +32% A 
moderate amount and normal distribution of pubic hair 
were present, the vagina was narrow but smooth Portio 
was of normal height, the coUutn anteverted The uterus 
was antcflected, smaller than normal, firm, easily movable, 
adnexa free The endometrial biopsy showed an atrophic 
mucosa 

Treatment A total of 75 mg of estradiol was admin- 
istered sublingually m the form of tablets over a period of 
ly days Biopsy showed proliferation of the endometrium 
Bleeding started 48 to 72 hours after discontinuation of 
treatment, lasted for 13 hours and ceased following three 
intramuscular injections of 1 mg of estradiol dipropionate 
A full course of treatment was then given sublingually 
using 60 mg of estradiol and 1 50 mg of anhydrohydroxy- 
piogesterone, both in the form of tablets Menstrual 
bleeding occurred from the 26th to the 28th day of the 
treatment cycle The patient stated that she no longer 
suffered from the troublesome headaches after the men 
struation 
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A second cycle of treatment sublingually with 75 mg. 
of estradiol in 9 days and 25 mg. of anhydrohydroxypro- 
gesterone daily for 6 days, a total of 150 mg. was followed 
by bleeding on the aist day lasting 5 days. A third 
course of treatment with anhydrohydroxyprogesterone 
alone was begun 12, days after menstruation had ceased. 
After a total of 75 mg. in 5 days bleeding occurred which 
lasted 4 days. 

Up until the present time there has been reh’ef from 
headache, although the objective state is unchanged. 

A further series of 18 cases with various indica- 
tions for therapy, such as glandular hyperplasia of 
the endometrium, threatened abortion, hypoplasia 
with oligomenorrhea, dysmenorrhea and climacteric 
deficiency symptoms were treated alternating the two 
sex hormones which were administered sublingually. 
The impression was gained that this much simpler 
and more pleasant method of administration of the 
hormones is not inferior in action to treatment by 
injection. Because of the particularly favorable condi- 
tions for sublingual absorption this may become the 
method of choice for treatment in the future. 

SUMMARY 

Six women who had received roentgen-ray treat- 
ment of the ovaries in 1939, were treated with 60, 75 


or 90 mg. of estradiol sublingually. Proliferation of the 
endometrium was produced. By subsequent sublin- 
gual administration of 150 mg. of anhydrohydroxy- 
progesterone secretory changes in the endometrium 
were obtained. The characteristics of proliferation 
and secretion were verified by endometrial biopsy 
and histological examination. 

The mode of sublingual application of the female 
sex hormones is briefly discussed and a few clinical 
examples given. 
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A Case of Delayed Induction 
of Menstruation in Primary 
Amenorrhea 
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From the Memorial jFou«datJon for Heuro 
Endocrine Research, Worcester State Hos 
Worcester, Massachusetts 


A 25 YEAR OLD white womin, mimed for 2 
years, was referred in March, i935i stcnl 
ity The patient had never menstruated She 
had married at 21 years of age Still hiving complete 
amennorhei 6 months later she consulted a physician 
who prescribed theelol and chorionic gonadotropin 
This wis taken for 3 months without results 

The mother had not menstruated until she mamed. 
then only it irregular intervals, and there hid been 
only one pregnancy The patient’s personal history 
was not remarkable She stated that she felt well cx 
cept for frontal headaches which occurred frequently 
when she was excited or tired She fatigued easily 
Physical examination revealed an attractive young 
woman of boyish figure whose height was 64 8 m and 
weight 117 7 lbs There was only slight mammary dc 
velopment The pubic hair had a tendency towards 
masculine distribution The axillary hair was abun 
dant, and there was a sufficient excess of facial hair 
that treatment for its removal at regular intervals by 
electrolysis was required Skiagrams of the skull 
showed nothing abnormal Vaginal examination re 
vealed a small uterus, and the ovaries could not be felt 
on bimanual examination 

The laboratory findings (blood and urine) were 
within the normal range There was a daily excretion of 
25" MU ofestrogenand7to8mg of 17 ketosteroidsas 
measured by the photoelectric colorimeter Repeated 
basal metabolic rate determinations gave values from 
60 to 90 per cent of normal, averaging about 80 per 
cent Blood pressure readings taken at the same time 
wereasfollows 108/72,98/60, 100/62, ii2/82mm Hg 
Anthropomorphic measurements were bust 30 3 
in , waist 25 3 in , hips 37 2 in , height to symphysis 
33 3 in , height 64 7 in , span 63 8 in 
The patient was given thyroid therapy^ starting at 
i gram and gradually increasing to 3 grains daily She 
was also given 1 cc of anterior pituitary extract*" daily 

Received foe publication August ao 194 a 
^The desiccated thyroid was supplied by Armour 6 ? Co 
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and I cc of thcclin’ every other day for two week pe 
nods during the next year No noteworthy change 
occurred except that she lost the tired feeling, the 
breasts increased slightly and the hips markedly in 
size The measurements were waist 27 3 in , bust 
30 7 in and hips 37 6 in There was also some growth 
of the uterus liut the ovaries were still not palpable 
On Sept n, 1936, she was given pregnant mare 
scrum^ intramuscularly, 5 units daily, m the thighs 
One week later this was increased to 10 units This 
dosage caused an intense local reaction with redness 
and swelling, and the inguinal glands became swollen 
and tender The dosage was reduced again to 7 units 
daily, alternating the legs as the site of the injection 
After two weeks the swelling which occurred 
with each injection ceased and did not recur One 
month later, m October, each ovary was barely pal 
pablc On November 30 both ovaries were enlarged 
and tender Measurements at this time showed waist 
26 o in , bust 317 m and hips 38 2 m The dosage of 
pregnant marc scrum was increased to 10 units daily 
for two weeks and then a rest period of two weeks 
was interposed On December 14 both ovaries were 
found to be enlarged, easily palpable and tender 
The following month each was the size of a large 
walnut and very tender The dosage was decreased 
to 7 units daily This treatment was continued 
with injections at two week intervals until Oc 
tober, 1937, when therapy was discontinued, the 
ovaries then being the size of a plum and still very 
tender It was believed that the ovaries had become 
cystic and that further medication was inadvisable 
The following April, 1938, a final checkup showed 
that the ovaries had decreased in size and were no 
longer tender 


*The anterior pituitary extract v^as that of E R Squibb 
Sona New Brunawick N J 

^ The eatrogen (Theehn) was manufactured by Parke, Davis 
Co Detroit Mich 

♦ The pregnant mare serum (Gonadogen) was supplied by the 
Upjohn Company Kalamazoo Mich 

Ui 



644 


JOSEPH M. LOONEY 


Volume 2 


Nothing further was heard from the patient until 
Sept. 24, 1939, when she first menstruated, having a 
normal period lasting 5 days. There was a second pe' 
riod from November 2 to 7 after a 39'day interval. A 
third period of flowing occurred from November 18 to 
24 and the periods were regular during December, 
1939, and January and February, 1940. 

In February, 1941, she reported that she had not 
menstruated since the preceding February. An examb 
nation at this time showed that there had been a dc' 
crease in the bust measurement to 30.9 in. and in the 
hip measurement to 37.2 in. The facial hair was some' 
what more prominent. The ovaries were no longer pah 
pable. The basal metabolic rate was 75 per cent of 
normal. Treatment with pregnant-mare serum was re- 
sumed at 10 units three times weekly, after a prelimi- 
nary test for sensitivity. After the first two injections 
the inguinal glands became swollen and tender, but 
there was no inflammation at the site of the injection. 
This condition subsided after the omission of one in- 
jection and did not recur. Thyroid was again given, 2. 
grains daily. After 4 months of treatment at a-week 
intervals the bust measurement had increased to 33.0 
in. and the ovaries had become enlarged and slightly 
tender. Treatment was continued until December, 
1941. During January, 1942, there was a slight flow- 
ing lasting 2 days. At this time the injection of preg- 
nant-mare serum was followed by two weeks’ treat- 
ment with I mg. of progesterone every other day for 
8 doses. No period occurred in February or March, 


and all medication except thyroid was discontinued 
on March 16, 1942. A regular menstrual period last- 
ing 5 days began on April 20, 1942. 

Vaginal smears made twice weekly during the past 
year showed a regular increase in estrogenic action 
during each period of medication. No endometrial 
studies were made 

The following is oifered as a possible explanation of 
the long delay in the appearance of the menstrual pe- 
riods which began two years after medication was 
stopped. The action of the pregnant-mare serum 
caused an increase in follicle maturation but the folli- 
cles failed to rupture. This resulted in a condition of 
cystic ovaries. After cessation of medication the cysts 
slowly regressed until a balance was reached between 
waves of follicle maturation and regression; at this 
point menstruation occurred. The recurrence of men- 
strual periods after a second course of treatment lends 
weight to the assumption that menstruation was the 
result of the effect of the medication on the ovaries. 

SUMMARY 

The case is reported of an amenorrheic young 
woman who gave no immediate response to treatment 
with pregnant-mare serum but who began to men- 
struate for the first time two years after cessation of 
the treatment. After another amenorrheic period of a 
year, menstruation again occurred following treat- 
ment with the serum and desiccated thyroid as ad- 
juvant. 



Observations on the Mechanism 
of Uterine Bleeding 

Robert B. Greendlatt, M.D. 

From the University of Georgia 
School 0/ Mcdiane, Augusta^ Georgia 


rtN INTELLIGENT thcrapcutic approich to the 
/ \V problem of menometrorrhagia will result only 
when the mechanism of uterine bleeding is 
fully understood The artificial induction of pseudo^ 
menstrual bleeding in the castrated human female 
clarifies many controversial points The data on the 
case to be reported has been charted in figure 1. 

CASE REPORT 

2 M D , a white female, 28 years of age, presented hep 
self at the Endocrine clinic of the University Hospital 
dunng the latter part of 1939 complainingof severe mono 
pausal s>Tnptoms One year previously she had been sub' 
mittcd to laparotomy and both fallopian tubes andovancs 
were removed because of tubo ovarian abscesses From 
Nov 14 to 16, I9S9, a 48 hour urine specimen ^vas ob' 
tamed and the unne was found to contain an insufficient 
amount of estrogen for assay The vaginal smear revealed a 
castrate or ; + reaction A curettage was performed on 
Nov 16, 1939 and no endometnum could be obtained 
From December 7 to 12 the patient was given i mg 
daily of diethylstilbestroh orally, during which time she 
noted that the breasts had become full, libido had m' 
creased, the hot flashes were ameliorated and the vaginal 
smears revealed a 3 + reaction Beginning on December 
18 she received 10 mg of progesterone^ parenterally per 
day for 4 days Uterine bleeding began on December a6, 
and a thorough curettage was made one hour after onset 
No tissue could be obtamed, The curette felt gritty on 
scraping it against the wall of the uterine cavity Bleeding 
lasted 3 days One mg daily of diethylstilbcstrol orally 
was again admmistercd from Dec 29, 1939 to Jan 22, 
1940 Beginning on January 19 she received 10 mg of pro 
gesterone daily for 3 days A suction curettage was pep 
formed on January 24 and no endometrium was obtamed 
Bleedmg started 2 days later and lasted y days During 
February, 1940, she had two short courses of diethyh 
stilbestrol (fig 1) and m March, 1940, she received along 
with the diethylstilbcstrol therapy 8 injections of 10 
mg each of progesterone Following cessation of therapy 
the patient was hospitalised to await the onset of bleedmg 
This occurred 2 or 3 days later and within a few hours of 
Its onset a thorough dilatation and curettage was per 
formed under anesthesia Histologic sections of the ma' 

Received for publication July a8, 194a. 

^ The diethylstilbestrol was supplied by EU LiUy and Co , 
Indianapolis, Ind 

* The progesterone (Lutocylin) was supplied by Ciba Phanna- 
ceutical Products, Inc , Summit, N J 


tcml obtained on this occasion, as on other occasions, 
revealed only blood clot, fibnn, some cndoccrvjcal mucous 
glands and/or cervical epithelium but no endometrium 
Bleedmg episodes were induced on several other occa* 
sions following cstrogcn^progcstcrone therapy. Progcstcp 
one alone proved ineffective, for progesterone withdrawal 
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Fic t Induction OTUTjMNiBLitnmc IS A castrated T2MALE 
Trwngle, dilatation and curettage, tnterred tnangltf, suction 
curettage, O, no endometnum obtained, <1, i mg of oral dicthjl' 
stilbestrol per day, p, parenteral progesterone in 10 mg doses 

bleeding could not be induced unless there was pnming by 
estrogens or the simultaneous administration of estrogens 
and progesterone 

This case study is enlightening for it emphasizes 
that menstruation is not to be considered as a ‘kind 
of abortion of the embedded unfertilized ovum' as 
defined by Powers in i8ai. This long^accepted tenet 
has been proven unacceptable since endometrial 
studies have revealed that anovulatory bleeding is 
not an uncommon occurrence The endometrium 
mirrors ovarian activity and the role played by the 
endometnum is only contributory and not of 
primary importance Uterine bleeding may occur 
from a progestmal, a hyperplastic, a persistent estro' 
genic or an atrophic endometrium In this case thor^ 
ough curettage yielded but the minutest amount 
qf scrapings and the tissue obtained was not endo* 
metnal but was from the endocervix The failure 
to obtain sufficient endometnum within one hour 
after onset of flow for study on 3 occasions follow- 
ing massive doses of estrogen and progesterone 
therapy, is sufficient evidence of the minimal role 
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played by the endometrium in bleeding. Sudden 
withdrawal of estrogen-progesterone therapy was 
followed on several occasions by a menstrual flow but 
bleeding did not occur subsequent to withdrawal of 
large doses of progesterone (50-80 mg.) alone. These 
findings substantiate the contention that menstrua- 
tion is the result of a sudden deprivation of estrogen 
or of progesterone in the presence of estrogen and 
that pathologic bleeding is based on the same mechan- 
ism of fluctuating levels of ovarian hormones. There 
is, therefore, no distinction between menstrual bleed- 
ing and menometrorrhagia. This case study, on the 
basis of proven insufficiency of the endometrium 
further emphasises and confirms the observations of 
Bartelmez (i) that the myometrium and its vascular 
supply are dependent upon endocrine control and are 
responsible for uterine bleeding. Bartelmez believes 
that the explanation for the reduction or stoppage of 
the flow of blood to the mucosa must be sought for in 
the myometrium and not in the endometrium. The 
perivascular interlacing arrangement in the uterine 
muscle makes it easy to understand that the degree of 
contraction and relaxation of these muscle bundles 
may have much to do with regulating the duration 
and amount of menstrual bleeding. Excessive uterine 


bleeding will occur if the proximal (myometrial) por- 
tion of the spiral arterioles fails to constrict or be con- 
stricted, following the initial extravasation of blood 
distally. Menstruation is fundamentally a vascular 
phenomenon in which the endocrines play the under- 
lying role. 

CONCLUSIONS 

1. With estrogen-progesterone therapy uterine 
bleeding could be induced at will in a young female, 
surgically castrated one year previously. When pro- 
gesterone alone was administered, bleeding did not fol- 
low. 

2 . Failure to obtain endometrium on thorough 
curettage before and after therapy indicated com- 
plete atrophy of the endometrial lining. 

3. The hormonal induction of bleeding to simulate 
a menstrual episode on three occasions in this patient 
would appear to emphasize the importance of the 
myometrium and its vascular supply and the minimal 
role played by the endometrium in this bleeding. 

REFERENCE 
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A Case of Schizophrenia in 
a Hypogonad Man 


G. F. Sutherland, M.D. and 
R. G Hoskins, Ph.D., M.D. 

From the Research Service of the Worces- 
ter State Hospital and the Memorial 
Foundation for Hcuro Endocrine Re- 
search, Worcester, Massachusetts 


T he schizophrenic psychosis presents numerous 
features suggestive of psychoscxual immatU' 
nty. Usually, however, the patients arc not 
remarkable for evidences of somatic sexual abnor^ 
mality. Likewise, attempts to treat the psychosis 
with androgens have not, in our hands at least, given 
consistently favorable results Possibly the failures m 
the treatment may be due to reduced reactivity to 
the hormone. Since eunuchs and eunuchoids arc no 
tably mote responsive to androgens than ate normal 
individuals, it was a matter of interest when oppof' 
tunity arose to study an individual who was both 
eunuchoid and schizophrenic — a rare combination. 

CASE REPORT 

The patient, H / , was an unmarried, 44 year-old man 
of Scotch Irish extraction, who entered the Worcester 
State Hospital on first admission Dec 31, 1941 

The family history was scanty and not relevant to the 
current problem 

As to personal history, the patient was born by normal 
delivery after a normal pregnancy As a little boy he had 
been ‘puny * He had had severe pneumonia at a, and the 
‘usual children’s diseases’ without known sequelae In 
childhood he was regarded as a ‘sissy,' being much ad- 
dicted to crying His school bfc was undistinguished and 
he showed little ambition The voice failed to change at 
adolescence He was rejected by the army in 1917 because 
of what was diagnosed as ‘hernia ' The right testis was 
removed at 34 but the reason could not be determined 
It was reported that he became fat following the opera- 
tion Some heterosexual interest was claimed and two 
amorous affairs with women were reported Most of his 
recreational time, however, was spent with men and there 
were suggestions in the history of homosexual attachment 
His industrial history indicated mediocre ability and 
energy but dependability and stability 
The date of onset of the psychosis could not be pre- 
cisely determined In July, 1941, the patient began com- 
plaining because he had to work at night and because his 
helper was very lazy Little thmgs began to irritate him 
His family physician was consulted and advised him to 
take a temporary rest Shortly afterwards he began to have 
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crying spells and complained that the food was of poor 
quality and that the landlady and his fellow-boarders 
w'crc irritating He felt that his fellow workmen were 
deliberately persecuting him He was told by his physiaan 
that he was going through a masculine equiv’alcnt of the 
menopause 

Upon admission to the hospital m December, 1941, he 
was found to show stereotyped, odd, manneristic be- 
havior His emotional reactions were shallow, inappro- 
priate and Ifttle jnnucnccd by external circumstances 
His associations were fragmentary and his speech irrele- 
vant and incoherent with frequent use of neologisms He 
was suspicious and somewhat grandiose but rather non- 
committal m discussing his delusions His judgment was 
poor and he was completely lacking m msight regarding 
his illness The diagnosis was schizophrenia, "other types" 
— 1 c , not conforming consistently to any of the Kraepe- 
hnian sub-types 

Physical examination revealed that he was tall, well- 
developed, and slightly over-weight He was prematurely 
gray and the body hair was sparse The escutdieon was of 
the feminine type, as was the fat distribution The voice 
was high-pitched Slight varicosity of the veins of the legs 
vras recorded The nght testis was absent and the left 
was notably hypoplastic, as was also the prostate 

Laboratory examinations showed normal blood pres- 
sure, pulse rate and rectal temperature The oxygen con- 
sumption rate could not be accurately determined because 
of poor CO operation, but a downward trend suggested 
that the true basal metabolic rate was probably low The 
unne volume was somewhat scanty, the range for 24 hour 
samples being from 680 to 1580 cc The creatine output 
was zero m 3 of 4 collections — a subnormal rate for a 
schizophrenic The creatinine output was normal, ranging 
from o 913 to I an gm /24 hr The total nitrogen per 24 
hours was definitely low, ranging from 4 63 to 7 35 gm 
The 17 ketosteroid output, as determined by the electro- 
colorimeter, ranged from 5 7 to 7 8 mg /24 hr , which was 
definitely low as compared with our findings in normal 
subjects and in most schizophrenics The blood non- 
protein nitrogen was 33 3 and the unc acid 2 26 mg /loo 
cc The results of the blood study were normal except for 
an erythrocyte count of 4,410,000 The glucose tolerance 
was high, a low flat curve being obtained after the inges 
tion of 100 gm of glucose He also showed low reactivity 
to insulin, the drop at one hour being only 16 mg per 
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cent following intravenous administration of o.i u per 
kg. The blood sugar and blood pressure reactions to 
adrenalin were both normal. 

The diagnostic impression was that the patient was 
certainly hypogonad. The downward trend of the oxygen 
consumption rate, the scanty urine, the reduced nitrogen 
turnover, the secondary anemia, the flat sugar curve and 
the history of long-standing lack of vigor were thought 
not to be accounted for, however, by the hypogonadism 
alone. They were tentatively ascribed to functional hypo- 
thyroidism. 

Beginning at the end of January, 1942, a therapeutic test 
was begun with desiccated thyroid,^ 1 grains daily. At 
the end of a week the patient had lost 8 pounds of weight 
and the pulse rate had risen to 90 to 100 per minute. The 
thyroid was therefore discontinued. The only apparent 
chnical effect of the material was an increase in excitabil- 
ity. The patient became increasingly elated, frequently 
pirouetted about the ward for minutes at a time, and often 
pretended to lead the orchestra while the radio was play- 
ing. His speech became increasingly fragmented, prac- 
tically to the point of 'word salad.’ 

The attempt at metabolic stimulation was then given 
up and on February 10, methyl testosterone^ in dosage of 
10 mg. j times a week by mouth was begun. A period of 
‘hypomanic’ behavior with aggressiveness towards at- 
tendants and visitors and the necessity for cold-sheet 
packs ensued. This development was probably in part a 
carry-over from the previous reaction to thyroid. The 
methyl testosterone was then discontinued until Febru- 
ary 24, following which it was resumed at 10 mg. daily 
for 2 weeks. The patient was still over-active, requiring 
sedative hydrotherapy. He then began to improve clini- 
cally, and by March 5, was considerably quieter and less 
active, quite cooperative, friendly and good-humored. He 
seemed to understand what was said to him but his replies 
were so complicated by neologisms as to be unintelligible. 
He had become more careful about his personal appear- 
ance. He was detected masturbating. 

On March 10 the methyl testosterone was increased to 
10 mg. twice daily and on the 23rd, to 3 times daily, with 
I grain of desiccated thyroid added in the hope of increas- 

1 The desiccated thyroid was supplied by the Armour Labo- 
ratories, Chicago, 111. 

= We are indebted to Dr. Erwin Schwenk of the Sobering Corp„ 
Bloomfield, N. J., for the androgen preparations which were used 
in this case. 


ing the reactivity to the androgen. The patient again 
became over-active and aggressive, requiring wet-sheet 
packs, so that on April 6 the thyroid was again discon- 
tinued. Ten days later he was quieter and was showing a 
slight gain in weight. He impressed the psychiatrist as 
beginning to show considerable homosexual interest in 
other patients. 

Laboratory re-tests during the week of March 21 
showed a doubtful increase in the oxygen-consumption 
rate, slower pulse rate, marked decrease in dextrose toler- 
ance and moderate reduction of insulin tolerance. Other 
findings, and notably the 17-ketosteroid output, were not 
significantly altered. 

The methyl testosterone was discontinued on April 
21. At this time he was showing marked improvement. 
A week later he was normally quiet and was talking 
sensibly in a business-like, matter-of-fact way. He had 
entirely given up the use of neologisms and was working 
well on a farm crew. He spent much of his time when on 
the wards in reading. 

On May i a subcutaneous implant of testosterone was 
made, 2 pellets of 75 mg. each being inserted. The im- 
proved status continued, he being apparently entirely 
free of the psychosis except for a certain residual amount 
of underlying suspiciousness and lack of insight. His rela- 
tives commented on a remarkable improvement in his per- 
sonality, stating that he was now as normal as be had ever 
been. 

On May 25 he was dismissed on indefinite visit in 
care of his family. The closing note comments on his 
beard’s having become slightly heavier and his voice some- 
what deeper. 

On June 28 the patient returned unaccompanied to the 
hospital for a re-check. He looked well and was in good 
spirits. He was planning to resume regular employment 
in the near future. He was well-composed and rational 
and showed no apparent signs of psychosis. 

SUMMARY 

The case is reported of a middle-aged eunuchoid 
who had developed a schizophrenic psychosis. Fol- 
lowing the use of methyl testosterone he made a 
striking recovery from the psychosis and, under the 
influence of a testosterone implant, at the time of re- 
port, had maintained the improvement for two 
months. 



Influence of Methyl Testoster- 
one on Muscular Work and 
Creatine Metabolism in Normal 
Young Men 

Leo T. Samuels, Austin F. Henschel 
AND Ancel Keys 

From the Lahorator^es ofFhysiohgical Hygiene 
and the Department of Physiology, Uimer' 
sny of Minnesota, Minneapohi, Mmnciotrt 


T here has long been a common belief thit 
male sex hormones are associated with muscu' 
lar strength and endurance A variety of cvi 
dence can be cited in general support of this belief. In' 
creased strength and endurance is one of the most 
common subjective reports from male cistratcs and 
eunuchoids treated with testosterone Treatment 
with androgens increased the voluntary activity of 
castrated male rats (i) and was reported to increase 
working capacity m adult patients with subnormal or 
absent testicular hormone production (2) There arc 
numerous reports of the effects of testosterone on 
nitrogen and creatine metabolism in both eunuchoid 
and normal men, these suggest a fundamental mflu' 
ence on muscle metabolism and work which has been 
assumed to be assoaated with the androgenic activity 
of the compound In view of these facts, it is reason- 
able to inquire whether responses to fatiguing exer- 
cise may be altered in normal man by androgen ad- 
ministration This is a report on the results of experi- 
ments on these questions, using methyl testosterone 
because of its relatively high androgenic effect when 
given by mouth 

SUBJECTS 

Four healthy male medical students were studied, 
their ages were between 21 and jo years Throughout 
the experimental period of 11 weeks they maintained 
their ordinary work in the medical school and sub- 
sisted on their usual normal diet except that they ate a 
meat free meal on the night before each weekly exam- 
ination 

PROCEDURE 

The experimental period lasted ii weeks with ex 
ammation each week Collection of urine was started 


4 f . . 1.1 . 
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at 6 o’clock on the evening before each examination 
and was continued until a blood sample was obtained 
from the subject m the fasting state on the following 
morning. After this blood sample was taken each 
man tested his grip strength 5 times with a standard 
hand dynamometer and the average of the two high- 
est readings was recorded Each man then ran for 2 5 
minutes at a speed of 7 miles per hour on the motor- 
driven treadmill set at an angle of 10 per cent climb 
(vertical climb at 0 7 miles per hour). Blood samples 
were taken at 8 and at 15 minutes after the cessation 
of work Urine collections were made covering the 
6rst, second, and third hours from the start of the 
exercise 

The experimental room was maintained at 78®F , 
humidity 45 to 55 per cent relative saturation, at all 
times All blood samples were drawn from an arm 
vein, with a minimum of stasis Blood was received 
m ICC cold tubes, potassium oxalate was used as anti- 
coagulant 

After two weeks for control observations medica- 
tion was begun Two men received five lo-mg tablets 
of methyl testosterone daily while the other 2 men 
received a like number of placebos made in the same 
mold The tablets were taken one after each meal and 
two on retiring After 4 weeks the groups were re- 
versed without the subjects' knowledge, the men 
originally receiving the placebos were now given 
methyl testosterone and the other pair received place- 
bos After 3 weeks on this regime the dose was raised 
to 200 rag of methyl testosterone per day for one 
week. During the last week of the experiment no 
medication was given 

It was expected that the methyl testosterone might 
cause increased creatine storage as had been reported 
for eunuchoids (3), castrated animals (4), and mature, 
male rabbits (5) after administration of testosterone. 
Accordingly, creatine hydrate was administered in 
capsules containing 250 mg , 4 times a day from the 
beginning of the fourth week to the beginning of the 
last week. 

^149 
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Fig. I. Grip dynai> ometer tests on subjects receiving methyl testosterone during the first part of the experimental period. 
Fig. 2. Grip dynamometer tests on subjects receiving methyl testosterone during the latter part of the experimental period. 


Basal metabolism was measured on all subjects on 
the morning of each experimental day in the eighth, 
ninth and tenth weeks. 

METHODS 

Urine samples were analyzed for total nitrogen, 
creatine and creatinine. Nitrogen was estimated by 
the Kjeldahl procedure. Folin’s modifications of the 
Jaffe reaction were used for creatine and creatinine 
estimations in blood and urine. 

Blood lactate was measured by Edward’s (6) 
modification of the method of Friedemann, Cotonio 
and Shaffer (7). Pyruvate in the blood was estimated 
by a modification, partly suggested by Dr. E. S. Guz- 
man Barron, of the method of Lu (8). Lactate and 


pyruvate in the blood were stabilized with fluoride 
and iodoacetic acid. 

Blood sugar was estimated by the method of Folin 
(9). Hemoglobin was measured photoelectrically. 


RESULTS 


Muscular wor\ and ability. Subjective reports and 
simple observation disclosed no effects of the hot' 
mone administration on physical vigor. Diaries were 
kept by the subjects. Two of the men recorded a gen- 
eral sense of euphoria which coincided with the pe' 
riod of methyl testosterone administration and one 
of these men recorded the disappearance of the 
euphoria when the hormone was withdrawn an 
placebos were substituted. Aside from a slight train 
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mg effect, there was no change in the sense of effort 
and fatigue in the exercise tests. 

The grip-strength tests in 3 men showed a moder- 
ate tendency to improve independently of the methyl 
testosterone administration. The fourth subject 
showed little change in this score throughout the 
entire experimental period. Figures i and a clearly 
depict the absence of any effect of the medication. 

Brief severe work, such as the treadmill test used 
here, produees characteristic changes in the blood. 
Perhaps the best quantitative relations to muscular 
ability and fatigue are seen in the concentrations of 
lactate and pyruvate, and in the general blood con- 
centration whieh can be followed by the increase in 
percentage of hemoglobin. The averages for these 
variables for two-week periods on each subject arc 
tabulated in table 1. The severity of the work is 
shown by the magnitude of the changes induced in 
these variables. There is no significant effect of the 
administration of methyl testosterone on any of these 
variables, however, either in the changes from rest 
or in the indicated rate of recovery after exercise. 

Creatine, creatinine and nitrogen metabolism. The 
concentration of creatinine and non-protein nitrogen 
in the blood remained very constant throughout the 
entire experimental period. The creatine concentra- 
tion, however, showed a distinct tendency to rise dur- 
ing the period of medication in all 4 subjects. In the 
1 men who first were given the methyl testosterone 
and then placebos, there was some tendency for the 
blood creatine concentration to return toward the 


pre-medication level when the drug was withdrawn, 
but the average values were still above 3 mg. per 100 
cc. as long as 4 weeks after the last administration of 
methyl testosterone. The averages arc shown in 
figures 3 and 4. 

The most marked changes were seen in the urin.ary 
excretion of cretaine, which rose steadily in the pe- 
riod of administration of methyl testosterone and at- 
tained levels more than 5 times those of the control 
periods. Excretions of more than a gram per 24 hours 
were recorded in a number of instances. Upon change 
to placebos the urinary output of creatine promptly 
began to diminish and, in the 2 men who had been re- 
ceiving placebos for the last 5 weeks of the experi- 
ment, the creatine output finally returned to the orig- 
inal control levels during the last week. 

These changes in creatine excretion were not ac- 
companied by corresponding changes in the excretion 
of cither creatinine or total nitrogen. Creatinine ex- 
cretion remained fairly constant. On the whole, total 
nitrogen excretion tended to diminish throughout the 
entire experimental period. Since the dietary nitrogen 
intake was not controlled adequately, it is not pos- 
sible to aseribe any special significance to the nitro- 
gen output. It is certain, however, that the total 
nitrogen excretion did not tend to parallel the crea- 
tine output. The average values for these urinary 
excretions are given in figures y and 6. 

The administration of creatine hydrate during part 
of the experimental period may be considered to be a 
complicating factor. It is clear, however, that the 


TxBLE I. CoSCENTRATtONS OF RtOOD CONSTITUENTS PER JOO CC. EaCH S'ALUB IN THE TABLE 
IS THE AVERAGE OP SIEASUREMENTS FOR 2 WEEKS 


Period, 

Weeks 

Subject 

Glucose, mg. 

Hemoglobin, gm. 

Pyruvate, mg. 1 

I Lactate, mg. 

Rest 

8 min. 

IT 3 nm. 

Rest 1 

8 mm. 1 

IT rain. 

Rest 

8 min. j 

15 min. 

j Rest j 

J 8 min. 

1 5 min. 

i~a 

JL 

96 

113 

315 

34-4 

35-7 

15-3 

X.l 

5-8 

4-9 

9 I 

76 1 

83 

3-4 

i 

87 

94 

94 

14.5 

15.6 

15 a 

I.O 


1 4'5 

10 ^ 

95 


5-6 

1 JL 

96 

100 

IDO 

14.4 

15.4 

14.9 

Z.6 

4’9 

' 4-7 

i 

122 1 

79 


! JL 

S 5 

100 

91 

34*3 

35-4 

15.2 

1-3 

4-4 


10 : 




! JL 

87 

302 

p8 

33-9 

35-3 

IT.O 

3.3 

4.6 

4 4 

9 i 

105 1 

91 

1~2 

CT 

1 99 

122 

135 

34.3 

'tr .3 

! ly.i 

0.8 

1 2.8 : 

\ 3.4 

8 

86 1 


3-4 


129 

I 2 I 

117 

14.1 

IS.I 

15.0 

0.8 

3.1 i 

3.8 

II 

100 1 

75 

7-8 

CT 

130 
' ro4 

114 

106 

112 

103 

13-7 

33.6 

15.0 

14.9 

14.9 

14.6 

1 0.8 
0.8 

I 3-1 j 

2.9 1 

3.4 

2.8 1 

10 

8 j 

94 , 

78 



115 

1 ”7 

110 ' 

33'4 

35-4 

1 14-6 : 

1 

3-3 

3-3 

10 

87 

79 

1-2 

3-4 

5-6 

7-8 

9-10 

DVR 

dvr 

dvr 

DVR 

dvr 

94 

105 

90 ' 
102 

85 

134 

90 

99 ' 

84 

100 

113 1 
1 87 

90 ' 

9 S 

14.0 

34.1 
34-3 ' 

14.3 

14.2 

35-3 

iy -3 

15.4 

*5.7 

15.4 

35-0 1 

I5.I I 
35.0 1 

JS-I 

1. 1 1 

1.0 

0.9 

1.1 
o.p 

4.0 
4-4 , 

4.0 

3.8 

3.1 , 

4-7 

1 

4.0 

3-3 

8 

12 

10 ' 
9 

XI 

90 1 
108 

90 

69 

90 

63 

73 

76 

80 

1-2 

KB 

109 

119 

108 

14.8 

16.1 

35.7 

I -3 

3*7 

3.8 , 

12 

no 


3 4 


zoo 

332 

302 

34 '? 

35-7 

iy.6 

0.9 ; 

4-2 1 

4.0 1 

33 1 

95 




97 

m 

108 

34-7 

16.0 

35-7 

1.2 

4.2 




88 


Kb 

114 

119 

II7 

14.6 

16.0 

35*4 

I.O 

4>5 



98 



80 

108 

105 

14.5 

16.2 

xS-o 

I.I 

4,1 

4.5 

13 1 

116 

91 


Figures in boldface are those obtained during the period of daily administration of methyl testosterone. 
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Weeks 



Fig. j. Blood creatine, creatinine and non-protein nitrogen concentrations in subjects receiving methyl testosterone during 
the first part of the experimental period. 

Fig. 4. Blood creatine, creatinine and non-protein nitrogen concentrations in subjects receiving methyl testosterone during 
the latter part of the experimental period. 


extra creatine intake in itself did not provoke either 
creatinuria or creatinemia to any extent. So far as the 
data go it appears that the creatine ingestion had little 
or no effect on the concentration in either blood or 
urine. It may be noted that by the fourth week of 
administration of methyl testosterone the urinary out- 
put of creatine exceeded the extra creatine intake 
and that similar creatine output values were obtained 
whether creatine was fed or not. 

Basal metabolism was substantially constant and 
was within normal limits at all times. With the excep- 
tion of a single measurement on one subject all values 
on all 4 subjects were within the range — i to — 10 
per cent in terms of normal averages for the respective 
ages and surface areas of the men, using the Mayo 
Clinic standards of Boothy and Berkson (10). 

It is not necessary to present in detail the blood and 
urine concentrations of creatine, creatinine and nitro- 
gen for the recovery period following the treadmill 
exercise. The results confirm the picture of moderate 
creatinemia and marked creatinuria obtained from the 
resting samples. 

The rate of creatine output after exercise was re- 
duced, as compared with that during rest, in all ex- 


periments; the work-recovery values in individual 
experiments ranged from 18 to 79 per cent of the pre- 
ceding output in rest, with a grand average of 45 per 
cent. On the other hand, the rate of excretion of 
creatinine in recovery was almost always increased, 
the grand average being ii per cent greater than in 
rest before work. Likewise, the rate of total nitrogen 
excretion was increased following work, the grand 
average being aj per cent above the values in test be- 
fore the work. However, none of these changes in 
recovery as compared with rest showed any tend- 
ency to be affected by the medication. 

DISCUSSION 

The four men, two castrates and two eunuchoids, 
studied by Simonson, Kearns, and Enzer (2) unques- 
tionably improved in the physical tests during the 
period of administration of methyl testosterone. How- 
ever, no adequate controls were provided, and the 
effects of learning and training could not be evalu- 
ated. Even if we agreed that methyl testosterone re- 
sults in improved physical ability in cases of ma e 
hormone inadequacy (which is not proved), it wou 
be uncertain what could be expected in normal men 
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Weeks 


Fig 5 Creatine creatlvine and totai nitrogen excretion in the urine dunng rest, expre^ised as gm per day Subjects receive 
mg methyl testosterone during the 6rst part of the cxpcriircntal penod Axerages for two subjects 
Fig 6 Creatine cre.atisine and totai. nitrogen excretion in the urine during test, expressed as gm per day Subjects recen 
mg methyl testosterone during the Utter part of the expcnmcntal period Averages for two subjects 


from such medication The present results indicate 
that no improvement is obtained with 50 mg of 
methyl testosterone daily However, it is not impos' 
sible that somewhat different results would be ob 
served with extremely large dosages, or with physical 
exercise which placed more emphasis on endurance 
The effect of methyl testosterone on creatine metab' 
ohsm is of considerable interest Increased nitrogen 
storage in dogs given testosterone was observed by 
Kochakian and Murlin (11) Similar effects in human 
beings were later reported by a number of workers, 
notably Kenyon et al (3) and Albright (16) 

It has been assumed that much of the stored nitro 
gen finds its way to muscle protein, since potassium, 
phosphorus and water are also stored at the same 
time The fact that creatine excretion is reduced un- 
der these circumstances in eunuchoids and castrated 
animals has also led to the belief that the nitrogen 
storage may be explained in this way 


Wilhamson and Guhek (5) studied the effect of 
testosterone propionate injections on the excretion of 
exogenous creatine by mature male rabbits Creatine 
excretion was decreased but the blood level was con- 
stant Paired muscle analyses indicated that, in fact, 
creatine storage m the muscles did take place so that 
the reduced excretion might be accounted for in this 
way On the other hand the administration of testo 
sterone propionate did not reduce the creatinuria of 
children (12), nor did it influence the exogenous ere 
atine tolerance of old men (13) 

The Jaffe reaction is notably non specific and we 
early considered the possibility that the increased 
‘creatine' in our experiments might actually be some 
other compound Attempts to prepare the DuBos 
cniyme failed owing to death of the bacterial cul 
ture However, it was possible to rule out steroid 
substances as the active compounds Aliquots of 
urines with high creatine titers were extracted with 
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ether both before and after autoclaving with acid. 
None of the active material could be extracted with 
ether in either case. 

During the completion of the present work the 
paper of Wilkins, Fleischmann and Howard (14). 
appeared. They found that methyl testosterone prO' 
yoked an exaggerated creatinuria in boys and girls 
suffering with pituitary deficiency; the creatine analy- 
sis was checked by the DuBos enzyme. This report 
adds weight to our belief that a true creatinuria was 
produced in our own subjects. 

In our subjects there was no significant creatinuria 
normally. The creatine excretion attendant upon 
methyl testosterone administration apparently was 
not due to wasting of muscle because <a), total nitro- 
gen excretion was not increased, b), there was no 
loss of strength or of the body weight, c), there was 
no change in creatinine excretion such as is seen with 
muscle wasting in the muscle dystrophies. It would 
appear that there was an increased production of 
creatine. Further, by comparison with the other 
studies cited, it seems that methyl testosterone and 
testosterone propionate may have different effects on 
creatine metabolism. 

There is no evidence that the creatinuria produced 
in our subjects by methyl testosterone was due to 
stimulation of the thyroid gland. McCullagh and 
Rossmiller (15) have reported that the basal metabolic 
rate was considerably elevated in patients after con- 
tinued administration of large doses of this drug. 
They also found changes in carbohydrate metabolism 
characteristic of hyperthyroidism. Wilkins, Fleisch- 
mann and Howard (14) also found an increased meta- 
bolic rate associated with the creatinuria in their 
treated dwarfs. While we did not determine the 
metabolic rate of our subjects throughout the experi- 
ment, there was no significant difference during the 
last 5 weeks between the subjects receiving the drug 
and those receiving placebos. The low normal levels 
leave no reason to expect that any significant increase 
had occurred earlier in the experiment. The large 
excretion of creatine does not seem to be the result 
of changes in general metabolic rate. 

Since creatine metabolism is intimately connected 
with the carbohydrate cycle in muscle, it is in- 
teresting to note that the changes in creatine output 
were unconnected with any changes in lactate or 
pyruvate production, or with blood sugar changes 
during exercise. If muscle phosphocreatine had been 
significantly changed, current theories would indicate 
that shifts in rate of phosphate exchange, and there- 
fore of lactate and pyruvate production, would have 
resulted. Since this did not occur, it would appear 


that the creatine changes after methyl testosterone 
are not due to any large shifts within the muscles 
themselves. The work of Borsook and Dubnoff (17), 
Baker and Miller (18) and Bodansky et al. (19) would 
indicate that creatine is largely formed in the liver and 
kidneys. It would seem, therefore, that a change in 
creatine metabolism in the liver or kidneys is the most 
probable effect of methyl testosterone. 

SUMMARY 

Administration of 50 mg. of methyl testosterone 
per day to 4 normal young men for periods of 3 and 
4 weeks did not significantly change their grip 
strength nor alter the shifts in water, blood sugar, 
lactic acid and pyruvic acid produced by a period of 
short, intense exercise. 

No significant changes in basal metabolic rate or in 
nitrogen output followed the treatment. 

Administration of methyl testosterone was as- 
sociated with a gradual increase of creatine excretion 
to relatively high levels. The creatinuria gradually 
decreased after cessation of treatment with the drug. 
There was an associated small increase in the blood 
creatine. Creatinine levels in blood and urine were 
unchanged. 

The high creatinuria appeared to be unassociated 
with any evidence of thyroid stimulation or with 
any change in the carbohydrate metabolism of the 
muscles. 
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S EGREGATION of thc vanous ctiologic factors in 
hypogonadism as outlined in thc previous paper 
(i) delineates a rational therapeutic approach 
and permits a definition of the prognosis Pertinent 
information elicited from thc history often cstab 
lishes the existence of testicular failure, e g , surgical 
extirpation of both testicles, failure induced by 
roentgen ray or radium, persistent non development 
or retarded maturation of the sexual system in pi' 
tients of post adolescent or adult years and instances, 
wherein thc presumptive diagnosis of testicular fail' 
urc IS ascnbable to the metabolic alterations of 
senescence The nonexistence of gonadal failure is 
apparent m instances of proven fertility The ability 
to fertilize is the most reliable objective evidence of 
ample testicular function 

In the first paper of this series (i) it was empha' 
sized that two grades of hypogonadism may exist, 
depending upon the time of onset of testicular failure, 
a), initial preadolescent or adolescent testicular fail' 
ure, and b), adult or intercurrent testicular failure. 
The therapy of these two types of testicular failure 
is reviewed. 

THERAPY OF INITIAL OR ADOLESCENT TESTICULAR 
FAILURE 

Adolescent testicular failure (characterized by 
varying degrees of genital hypoplasia, delayed pu' 
berty, anthropometric discrepancies involving non' 
union of the epiphyses with resultant overgrowth 
of the long bones, peculiarities m body habitus as 
cribable chiefly to abnormalities in fat padding and 
decreased urinary titers of androgens) may be due to 
5 causes d), inanition from dietetic discrepancies, 
or cachexia from acute and chronic debilitating dis 
eases, b), childhood and preadolescent hypothyroid' 
ism, c), childhood and preadolescent diabetes melli' 
tus, d), intrinsic testicular failure, and e), childhood 
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and pre.'idolcsccnt hypopituitarism Thc diagnosis 
and treatment of thc first three classes of causes is 
relatively satisfactory Attention to thc diverse ex' 
tta'cndocnne causes of testicular failure, e g , corrcc' 
tion of foci of infection, medical therapcusis of acute 
and chronic debilitating states, correction of anemia, 
restoration and stabilization of general body mc' 
tabolism associated with obesity or leanness, often 
constitutes effective and rational therapy. 

Differentiation between failure due to intrinsic 
testicular rcfractivity and that due to inadequate 
gonadotropic stimulation from thc pituitary is somc' 
what difficult, inasmuch as adequate clinical evalua' 
tion of pituitary function is not possible by present 
diagnostic procedures Occasionally, thc endocrine 
survey may afford presumptive differentiation Re 
tardation of somatic growth may suggest pituitary 
deficiency, whereas statural overgrowth of the long 
bones, ns evidenced by increased measurements of 
the span over the height and the lower measurement 
(from thc symphysis pubis to the soles of the feet) 
over the upper measurement (from the symphysis 
pubis to the top of the head), implies no deficiency 
of growth hormone (pituitary) but suggests delayed 
epiphyseal closure ascnbable to intrinsic testicular 
failure. 

In the absence of clinical findings permitting these 
diagnostic departures, therapeutic trials with gonado 
tropic substances may complete the diagnosis, bear' 
mg in mind that the primary purpose of gonadotropic 
therapy of childhood and adolescent testicular failure 
IS the circumvention of possible subsequent sterility 
If the sole reason for gonadotropic therapy is the 
induction and maintenance of adequate androgenic 
function of the testes, the more practical, effective 
and economic therapy is by substituting or supple' 
menting at the testicular level with androgenic 
preparations 

Hopes of therapeutic success with gonadotropins 
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in instances of childhood and adolescent hypogonad' 
ism assume that irremediable degenerative altera' 
tions in the seminal epithelium and interstitial cells 
of the testes have not occurred as the result of pitui' 
tary deficiency, and that adequate qualitative and 
quantitative gonadotropic therapy may be adminis' 
tered. Those patients giving desired clinical response 
to stimulation by gonadotropic therapy may be con' 
sidered to have had deficient pituitary function, 
whereas those patients failing to respond to gonado- 
tropic therapy may be assumed to manifest intrinsic 
testicular refractivity. In that connection, it must be 
recalled that those patients responding to gonado- 
tropic therapy may effect ultimate gametogenic func- 
tion whereas those patients requiring substitution 
therapy with androgenic substances, while anticipat- 
ing recovery of the endocrine manifestations of the 
hypogonadal state, will not recover from the under- 
lying seminal inadequacy. 

A practical regime of gonadotropic therapy is as 
follows, a). Pretreatment observations which should 
include those regarding the degree of sexual devel- 
opment with definite measurements of the penis, 
testes and evaluation of prostatic development; b), 
roentgenologic surveys of osseous growth and 
epiphyseal development; c), serial photographs of the 
growth responses of the external genitalia; and, if 
facilities permit, d), laboratory data concerning the 
urinary excretion of androgens and 17-ketosteroids. 

The initial trial of therapy is instituted with the 
chorionic gonadotropin because of its ability to 
stimulate the interstitial cells of the testes to produce 
greater quantities of androgenic steroids. Objective 
clinical observations concerning the response to ther- 
apy will be determined by evidences of increased 
androgen production, i.e., the sexual development 
will reflect the levels of androgenic function. Having 
determined by preliminary skin tests that the patient 
is not allergic to the particular gonadotropic extract 
selected, intramuscular injections of 250 to 500 inter- 
national units of one of the commercial preparations 
of chorionic gonadotropin should be administered 
daily for a period of 6 weeks. During therapy, weekly 
observations should note evidences of genital growth 
and, if possible, there should be studies of the urinary 
excretion of androgens or 17-ketosteroids which may 
be increased. If clinical data do not indicate the occur- 
rence of specific testicular response at the end of 6 
weeks of intensive therapy, dosages may be doubled 
and treatment maintained for another 6 weeks. 

Patients failing to respond satisfactorily to this 
trial with gonadotropic therapy should be considered 
to have intrinsic testicular failure and the advisability 
of substitutional, androgenic therapy should be 
evaluated.Tn that connection, however, it should be 
reailled that the prognosis for ultimate gametogenic 


function is poor. On the other hand, adequate andro- 
genic therapy may induce sufficient sexual maturation 
and consequent development of testicular responsive- 
ness that later trials with gonadotropic therapy may 
permit adequate functional development of both the 
endocrine and exocrine components of the testes. 

In those patients responding satisfactorily to the 
initial gonadotropic therapy, treatment should be 
terminated in order to note the temporary or per- 
manent character of the responses obtained. If sexual 
regression ensues, two methods of approach are 
available, a), to give repeated courses of chorionic 
gonadotropin designed to maintain adequate andro- 
genic levels; or b), to maintain and promote sexual 
maturation and development with complemental 
androgenic therapy. The fact that andrcgens in 
maintenance dosages depress spermatogenesis in the 
adult should not discourage their clinical employment 
in these circumstances, for no evidence has been 
submitted that these depressing effects are permanent. 
Therapy by either of these modes should be con- 
tinued until the testes are able to function spontane- 
ously or until the need for evaluation of the seminal 
status becomes apparent. In the latter event:, therapy 
as considered in the third paper of this senes should 
be initiated (2). 

Having considered the principles underlying the 
diagnosis and etiologic differentiation of childhood 
and adolescent testicular failure, a comprehensive 
analysis of its therapy may now be presented. From 
the foregoing discussion, it is apparent that two 
grades of adolescent testicular failure may exist, a), 
genital hypoplasia associated with statural retarda- 
tion; and b), genital hypoplasia associated with 
statural overgrowth. The factual data supporting 
the therapy and prognosis for these two forms may 
be presented briefly. 

GENITAL HYPOPLASIA WITH ACCOMPANYING 
STATURAL RETARDATION 

As indicated above, therapy may be stimulative, 
(gonadotropic) or substitutional (androgenic) in char- 
acter, the response to gonadotropic preparations de- 
fining the indications for continuation of stimulational 
therapy. 

Gonadotropic Therapy 

In the choice of gonadotropic substances one con- 
siders a), the available commercial preparations of the 
anterior pituitary gland, the results with which have 
been generally conceded to be disappointing, and 
b), those preparations obtained from pregnancy urine 
and pregnant mare serum. 

The therapeutic efficacy of growth hormone (an- 
terior pituitary preparation) has yielded conflicting 
data. Engelbach (3, 4) and his group reported bene- 
ficial results from therapy with growth hormone m 
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7 patients having genital hypoplasia and statural 
retardation Moderate improvement in general 
growth after therapy with growth hormone was 
observed by Evans, Meyer, Simpson and Reichert 
(5), Shelton, Cavanaugh and Evans (6), Turner (7) 
and Lawrence and Harrison (8) Further analysis, 
however, of the clinical responses to growth hormone 
by Shelton, Cavanaugh and Evans (9) yielded dis- 
appointing results Our results with growth hormone 
have not been encouraging. 

The majority of the reports of stimulative therapy 
for hypogenitalism and statural retardation arc con- 
cerned with the therapeutic efficacy of the chononic 
gonadotropin. Sexton (ro) reported little success from 
therapeutic employment of pituitary gonadotropic 
hormone Our group likewise has observed no stimu- 
ation of growth in 3 patients manifesting genital 
hypoplasia and statural retardation which were 
treated with pituitary gonadotropic factor The ob 
servations of Dorff (11-17), Thompson and his group 
(i8-3i), Sexton (10), Lichtwitz (11), Schaefer and 
Kitchen (33), Turner (24) and Mimpriss (25) indicate 
that therapy of adolescent testicular failure with 
chorionic gonadotropin results m diverse effects 
These are a), growth and development of the sexual 
system as manifested by the appearance of supra- 
pubic hair, enlargement of the penis and scrotum, in- 
creased frequency of erections and ’break' in the 
voice, b), increased increment of growth as evidenced 
by marked sputt m height and osseous development, 
although evidence that premature epiphyseal closure 
may result from therapy is lacking, and c), redistribu- 
tion of fat (10) in instances of adiposogcnitalism. 

Precocious sexual development may result from 
too enthusiastic or too prolonged therapy with the 
chorionic gonadotropin, hence it is advisable to note 
the rate of genital growth periodically during the 
course of therapy. Discontinuation of therapy prior to 
adolescence results commonly in partial regression 
of the genital growth induced by therapy Unlike 
therapy with the pregnant mare scrum gonadotropin 
(26, 27), prolonged therapy w th chorionic gonado 
tropin does not evoke antibody formation (11-17, 
28, 29) which tends to inhibit testicular activation 
Adequate evidence has not been submitted (30) that 
the chorionic gonadotropin may effect degenerative 
changes in the testes Kunstadter (31) has reported 
definite genital growth and sexual maturation in a 
group of 14 boys treated with 10 to 20 Cartland- 
Nelson units of equine gonadotropin 3 times weekly 
for several weeks 

Considerable difference of opinion exists concern- 
ing the optimum time for institution of gonadotropic 
therapy in instances of adolescent testicular failure, 
especially in those cases thought to be adiposogeni- 
talism Dorff (11-17) believes that therapy should be 


initiated not earlier than 5 years and not later than 
13 years On the other hand, considerable evidence 
has been submitted by Ellis and Tallerman (32), 
Gray (33), Bruch (34) and Werner (35) that many in- 
stances of genital hypoplasia ascribable to adiposo 
genitalism will progress normally to puberty without 
therapy other than dietary restriction Werner (35) 
believes gonadotropic therapy designed to effect the 
sexual and statural alterations of puberty should not 
be considered prior to 16 years of age, except in those 
instances xxiViEreiTi severe psyeVicJogreak difbenlvj re- 
sults from genital and statural underdevelopment. 

Androgemc Therapy 

Substitutional therapy with available commercial 
preparations of androgenic substances is indicated in 
those instances of genital hypoplasia and statural re- 
tardation which fail to respond to stimulative therapy 
with gonadotropic pcrparations Many data have 
accrued concerning the efficacy of androgenic therapy 
in hypogonadism, the criterion of production of geni- 
tal growth being accepted generally, whereas the 
responses of somatic growth to androgenic therapy 
arc regarded not without equivocation Diverse 
routes of administration of androgenic substances 
have been employed, a), intramuscular, b), oral, c), 
percutaneous and d), implantation of crystalline 
pellets Most of the reports predicate the employ 
meiit of androgenic preparations in adolescent testi- 
cular failure upon one or more of the following results 
obtained u) development and maturation of the 
sexual system; b), production of somatic growth; and 
c), an undetermined role of psychological stabilization 
and metabolic alterations resulting in increased 
vigor and activity and aggressiveness 

As stated above, therapy with androgenic prep- 
arations may include intramuscular administration 
of testosterone propionate, oral therapy with methyl 
testosterone or testosterone propionate (accepted 
generally as being ineffective by mouth), inunction 
with ointments containing testosterone propionate 
in a lanolin petrolatum base, and implantation of 
pellets of crystalline testosterone or methyl testoster- 
one Selection of the therapeutic regime is deter- 
mined by the availability of the products, estimation 
of the need for prolonged therapy and the cost Ex- 
haustive reviews of androgenic principles have been 
submitted by Koch (36-39), Vest and Howard 
(40), Moore (41) and Hamilton (42) 

Production of genual growth Clinical reports at- 
testing the induction of genital growth following in- 
tramuscular therapy with testosterone propionate 
have been reported by Kenyon and his group (43- 
47), Hamilton (42, 48), McCullagh and his coworkers 
(49-53). Foss (54), Moricard and Bize (55), Vest and 
Howard (40, 56), Riches (57), Walther and Willough- 
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by (58), Nathanson and Towne (59), Ketcham (60), 
Turner (61), Kearns (62), Dunn (63). Moehlig (64), 
Aub (65) and others. Dependent upon the severity 
of the testicular failure, the dosages of testosterone 
propionate usually employed are 25 mg. 3 times 
weekly, or more often, until the desired genital 
growth has resulted ; thereafter the dosage is reduced 
to maintenance levels of 10 mg. 3 times weekly or 
more often. 

The intramuscular administration of testosterone 
propionate to the hypogonadal male effects charac' 
teristic responses (41, 42, 49-53, 59) which may be 
considered briefly. 

a) Alterations in the blood volume and pigmentation 
of the skin (66, 67) occur within an hour following injec' 
tion. Simultaneous with the increase in blood volume (oc- 
curring generally throughout the body, except in the but- 
tock) and of the percentage of hemoglobin, there is an in- 
crease, although to a lesser degree, of melanin and related 
substances. As a result, the pallor and waxy appearance 
of the skin of the hypogonadal individual is replaced by 
flushing and deepening of color. 

b) Appearance of spontaneous erections and increase 
in the erectile power may ensue within several hours. 

c) Increased excretion of urinary androgens (49-53, 59, 
68-74) occurs within a few hours following injection of 
testosterone propionate with a slow return to normal 
levels within 48 hours, although the androgen excretion 
may be increased for several days. These increases may be 
related to increased excretion of androsterone, a product 
of testosterone metabolism, although the recovery of the 
active substance varies from 14 to 70 per cent, the fate of 
the remainder being unknown. CHnical data (49-53, 68- 
71) suggest that maintenance of the level of urinary andro- 
gens within the range of normal is evidence that ample 
testosterone has been administered to effect the desired 
clinical responses. 

d) The appearance of the secondary sexual hair follows 
within a few weeks, axillary and pubic hair being the 
first to grow. The beard, too, becomes stiffer and coarser. 
After several weeks of therapy, hair appears on the trunk 
and hmbs. Increased oiliness of the skin may result and the 
appearance of acneiform responses may ensue. 

e) Genital enlargement and development occurs likewise 
within a few weeks. The penis undergoes considerable 
growth, the scrotum manifests proportionately less 
growth and development of the prostate is perceptibly 
slower. Nocturnal emissions may be experienced and the 
quantity of the semen is considerably increased. Inade- 
quate clinical evidence exists to support the assumption 
that testicular growth may be stimulated by androgenic 
therapy, although Webster (75) reported testicular growth 
in 3 hypogonadal boys treated with androgens. 

f) Deepening of the voice is a characteristic alteration 
ascribable to androgenic therapy. This may be related to 
congestion and roughening of the mucous membrane of the 
larynx (42) or to alterations in growth of the tracheal or 
laryngeal cartilages. 

g) Increased body weight and diverse metabolic altera- 
tions may be induced by androgenic therapy. The studies 


of Kenyon and his group (43-47) have suggested that the 
gain in weight may be ascribable to retention of water, 
electrolytes and nitrogen resulting from androgenic ther- 
apy, a finding comparable to similar phenomena produced 
by adrenal cortical substances (76-81) except for the fact 
that hypogonadal males treated with testosterone pro- 
pionate manifest diminished urinary potassium excretion 
(43-47) whereas patients with cortical adrenal failure 
treated with adrenal steroids show increased urinary 
potassium excretion. The various metabolic alterations 
(43-47) in the hypogonadal male treated with testosterone 
propionate may be summarized as: a reduction in the vol- 
ume of urine; retention of i to 4.5 gm. of nitrogen daily 
as reflected by uniform decline in urinary nitrogen in tie 
form of urea, the urinary creatinine being unaffected 
(42, 43-47); no alterations in the nitrogenous components 
of the blood; retention of 0.33 to 0.55 gm. of sodium and 
a proportional retention of associated chloride ascribable 
to decline in urinary sodium and chloride excretion (42, 
43-47); slight decline in urinary sodium and chloride ex- 
cretion; slight dechne in urinary potassium excretion; 
considerable reduction in urinary inorganic phosphorus 
excretion; no significant alterations in serum lipoid values 
(82); minimal or no alteration in the basal metabolic rate, 
the fasting respiratory quotient, pulse rate and blood pres- 
sure. The retention of nitrogen and proteins throughout 
the body generally permits explanation of the unusual 
somatic growth accompanying precocious adolescence, 
i.e., androgenic therapy designed to stimulate genital 
growth may effect diverse somatotropic influences (43-47)- 

h) Alterations of osseous development, i.e., premature 
or advanced epiphyseal closure, have been related to an- 
drogenic therapy both by animal experiments (83, 84) 
and by clinical observations of Howard and Vest (56) 
and McCullagh and McGurl (85). The question remains 
equivocal, however, inasmuch as other studies (75, 86-90) 
have not confirmed this observation. 

7) Nelson (91, 92) has observed favorable alterations of 
cardiac output in hypogonadal males treated with andro- 
genic preparations. 

Therapy of hypogonadal males with androgenic 
substances has resulted in various complications, fl) 
Edema of the lower extremities, especially the ankles, ^ 
has resulted from over-enthusiastic therapy with 
testosterone propionate (93). h) Bilateral gynecomas- 
tia has resulted from therapy with either testosterone 
propionate or methyl testosterone (94), suggesting, 
therefore, that these androgens may exert specinc 
stimulating effects upon breast tissue, c) Annoying 
frequency of erections, which may result in priapism 
unrelieved by intercourse (54) has been observed. 
Reduction in dosage of testosterone propionate usu- 
ally effects relief, d) Excessive genital growth may be 
induced by prolonged therapy (95, 96) in instances 
of adolescent testicular failure, the precocious deve - 
opment and other evidences of maturity defining t c 
need for cautious therapy of young boys with andro 
genic preparations. On the other hand, Ehrenstein 
(97) and Kunstadter (95) warn that possible gona a 
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damage may follow androgenic therapy e) The ques 
tion of possible premature epiphyseal closure sec- 
ondary to androgenic therapy has been discussed, f) 
The production of acneiform responses (49-53) by 
androgenic therapy constitutes an annoying compli- 
cation g) The studies of Moore (98), Heckel (99) 
and McCullagh and McGurl (49-53) have demon- 
strated that spermatogenic function is impaired by 
androgenic therapy, although Rubinstein and Kur- 
land (100) report increased spermatogenesis with 
small dosages of 5 mg of testosterone propionate 3 
times weekly 

Due, perhaps, to inactivation by the liver (loi, 
101), the oral administration of testosterone propi- 
onate has proven ineffective clinically (68-71) Based 
on the animal experiments of Miescher and Tschopp 
(103) and Emmens and Parkes (104), Foss (54, 105- 
108) employed methyl testosterone orally m the 
therapy of hypogonadal males and obtained evidence 
of favorable androgenic responses These observa- 
tions have been confirmed by Loeser (109, no). Me 
Cullagh (in), Dorfman and Hamilton (68-71), 
Kearns (ni), Tager and Shelton (113) and Byron and 
Katzen (94) The maximum oral dosage has been ac- 
cepted generally to be too mg daily, which is taken 
commonly as 4 divided doses when the stomach is 
empty The medication is followed by one half glass of 
warm water to insure maximum absorption In that 
connection, the administration of bile acids by mouth 
IS said to enhance considerably the oral effectiveness 
of androgenic substances (114-119) The main- 
tenance dosage of methyl testosterone is considered 
to be 50 mg dally, denoting, therefore, a dosage re- 
quirement 4 to 6 times greater than that of intra- 
muscular testosterone propionate Minimal toxicity 
to methyl testosterone orally has been experienced in 
the form of slight nausea, anorexia and gastric irri- 
tation which IS relieved by alkaline mixtures A 
possible explanation for the oral effectiveness of 
tnetbyl testosterone as compared to testosterone 
propionate has been advanced by Biskind (loi) His 
experiments suggest that methyl testosterone is ab 
sorbed from the gastrointestinal tract through the 
lacteals and lymphatics rather than the portal circu- 
lation, avoiding, thereby, immediate inactivation by 
the liver The results following administration of 
methyl testosterone orally differ from those following 
intramuscular testosterone propionate in three ways 
tt) Clinically effective doses of methyl testosterone 
produce no increase in urinary androgenic excretion 
(68-71, 111) whereas pronounced increases follow 
therapy with testosterone propionate b) Prolonged 
therapy with methyl testosterone orally requires 
gradual increases in dosage to maintain clinically ef- 
fective levels (94, In) McCullagh (iii) suggests 
that this may be related to an increased ability of the 


liter to metabolize methyl testosterone c) Slight ele- 
vation of the basal metabolic rate has been observed 
(94, III) following therapy with methyl testosterone 
whereas little or no alteration in the basal metabolic 
level IS induced by therapy with intramuscular tes- 
tosterone propionate (43-47) The chief objection to 
clinical employment of methyl testosterone is the 
cost of the preparation 

The effectiveness of the percutaneous employment 
of testosterone propionate in the therapy of diverse 
grades of hypogonadism has been demonstrated by 
Moore, Lamar and Beck (120), Foss (105-108), 
Kearns (61) and Tager and Shelton (113) An effec- 
tive daily dosage may be considered to be 14 mg of 
active principle (113) in 7 gm of petrolatum lanolin 
base, although Foss (105-10S) observed that the dos 
age of testosterone propionate by inunction is two 
or three times the effective intramuscular dosage. 

In instances wherein prolonged and uniform ther 
.ipy with androgenic preparations is desirable, the 
advisability of intramuscular implantation of pellets 
of crystalline androgenic substances may be con- 
sidered. Favorable responses in the therapy of hypo 
gonadal males with implantations of pellets of pure 
testosterone have been observed by Dcanesly and 
Parkes (121, 122), Howard and Vest (56), Vest and 
Howard (123), Hamilton and Dorfman (124), Foss 
(105-108) Eidclsberg and Ornstein (125) and Bisktnd 
and his group (126-128) Hamilton (42) recommends 
intramuscular implantation of 960 mg. of testosterone 
divided between 4 pellets, each of which is 5 mm in 
diameter and 7 mm in length Biskind and his co 
workers (126-128) prefer methyl testosterone rather 
than testosterone, inasmuch as the high melting 
point of methyl testosterone permits sterilization of 
the pellets in the pressure autoclave whereas the 
pellets of testosterone are considerably more difficult 
to sterilize They estimate the effective clinical dos- 
age of methyl testosterone to vary from 2 to 3 mg 
daily, indicating, therefore, that approximately one- 
fifth of the daily maintenance dosage of injected tes 
tosterone propionate is required by the implantation 
method 

Inasmuch as therapy of hypogonadal states with 
androgenic preparations is substitutional in charac- 
ter, therapy must be continued at maintenance levels 
sufficient to effect the desired clinical responses Ei 
delsberg and Ornstein (125) observed no ill effects 
with prolonged androgenic therapy other than too 
frequent erections and increased libido Withdrawal 
of therapy effects diverse alterations (49-53) such as 
prompt diminution m libido and erectile power, pro 
nounced reduction in the volume of the seminal 
fluid ascribable to decreased prostatic and vesicular 
secretion, atrophy of prostate and seminal vesicles, 
miramal or no regression of the external gemtaha, and 
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no alterations in the distribution of sexual hair, 
skeletal maturation and laryngeal growth. 

Therapy of adolescent testicular failure oftentimes 
may be discontinued when clinical responses denote 
the development or recovery of testicular function. 
This may be judged by a), development and matu' 
ration of the sexual system; b) recovery from diverse 
extra'endocrine factors attributable to testicular 
failure; c), rational therapy of various endocrino- 
pathies such as hypothyroidism and diabetes melli' 
tus; d) surgical and medical therapeusis of various 
urologic diseases; e), an induction of adequate genital 
growth by androgenic therapy so as to permit re^ 
sponse to gonadotropic therapy and /), sufficient mod- 
ification of skeletal growth by androgenic therapy so 
that indications for further treatment are non- 
existent. 

Alterations of somatic growth. Although the clini- 
cal observations of Howard and Vest (56) and Mc- 
Cullagh and McGurl (85) suggest that prolonged 
therapy with androgenic principles may permit ad- 
vanced epiphyseal closure, reports concerning the 
stimulation and production of statural growth by 
androgenic therapy have been submitted by Web- 
ster (75, 87, 88) Villaret, Justin-Besancon and 
Rubens-Duval (86), Moricard and Bize (89) and Rap- 
fogel (90). Webster (75, 87, 88) administered intra- 
muscularly 75 to 125 mg. of testosterone propionate 
weekly to 8 hypogonadal boys ranging in age from 
9 to 18 years, observing an increase in the rate of 
growth from 1.36 centimeters per 100 days during the 
control period to 3.6 centimeters per 100 days during 
the treatment period. Upon discontinuation of ther- 
apy, the average growth rate decreased to 1.56 centi- 
meters per 100 days. Webster (75, 87, 88) has stated 
that the mechanism of the growth spurt following 
androgenic therapy is obscure, although it may be 
related to indirect alterations mediated via the pitui- 
tary. Kenyon (43-47) suggests that the retention of 
nitrogen and proteins generally throughout the body 
may be related to diverse somatotropic influences of 
androgenic substances. 

Our group, Hkewise, has observed stimulation of 
statural growth induced by therapy with testoster- 
one propionate in 5 patients ranging in age from 15.5 
to 19 years. Three patients received 10 mg. doses of 
testosterone propionate thrice weekly, the growth 
responses during therapy being 1.38 inches in 193 
days, 1.5 inches in 64 days and 2.0 inches in 151 
days, respectively. Although the bone age of all 3 
patients was retarded 2 or 3 years, no advancement 
of bone age occurred during therapy. The remaining 
2 patients were treated with 25-mg. doses of tes- 
tosterone propionate thrice weekly, the growth re- 
sponses being 1.25 inches in 2 months and 1.5 inches 
in II months, respectively. Epiphyseal closure, how- 


ever, was markedly accelerated by doses of 25 mg. 
of testosterone propionate thrice weekly, the hone 
age apparently being advanced 4 years in one patient 
treated for ii months and 2 years in the other pa- 
tient, treated for two months. 

Stabilization of psychological reactivity. In instances 
of adolescent testicular failure wherein persistence 
cf genital hypoplasia or altered statural growth in- 
duce diverse alterations of psychological responsive- 
ness, therapy of the hypogonadal state, either of a 
stimulative or substitutional character, is advised 
(42). This does not suggest, however, the inference 
that alterations in testicular function are related di- 
rectly to the psychological constitution of the indi- 
vidual. 

GENITAL HYPOPLASIA ASSOCIATED WITH STATURAL 
OVERGROWTH 

The development of testicular failure during the 
preadolescent epoch, i.e., prior to the closure of 
the epiphyses of the long bones, results oftentimes 
in marked overgrowth of the long bones, as evi- 
denced by increase of the lower measurement (from 
the symphysis pubis to the bottom of the feet) over 
the upper measurement (from the symphysis pubis to 
the top of the head) and increased measurement of the 
span over the height. In the choice of a rational 
therapy with androgenic principles one should con- 
sider not only the correction of the genital hypo- 
plasia but the curbing of the osseous growth (56, 
83-85) to prevent the cosmetic inelegance. That 
epiphyseal closure, perhaps, may be induced by 
therapy with doses of 25 mg. of testosterone pro- 
pionate thrice weekly has been indicated above. 

THERAPY OF ADULT OR INTERCURRENT 
TESTICULAR FAILURE 

Intercurrent androgenic and seminal failure of the 
adult produce regressive alterations in the sexual 
system with little or no change in skeletal growth. 
The clinical observations ' denoting adult testicular 
failure include a), evidences of testicular atrophy or 
decrease in testicular firmness; b), marked depression 
of seminal values; c), decrease in the size of the pros- 
tate and seminal vesicles; d), decreased h'hido sexualis, 
and e), androgenic values of urine which may be 
lower than normal, but which frequently are normal 
or even higher than normal. The etiologic factors 
underlying adult testicular failure are identical with 
those attributed to adolescent testicular failure: a), 
extra-endocrine factors, such as inanition and cachec- 
tic states resulting from acute and chronic diseases, 
b), adult hypothyroidism; c), adult diabetes mellitus, 
d), intrinsic testicular inadequacy; and e), adult y 
popituitarism. The diagnosis and treatment of t c 
first three classes of causes, i.e., the extra-endocrine 
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factors, thyroid deficiency states and diabetes melh- 
tus, IS relatively satisfactory The diffcrcntiatiori of 
the last two classes, 1 e , adult testicular failure due 
to intrinsic testicular nonTcsponsiveness or to 
adequate stuuulatiou by the pituitary^ if not per* 
nutted by the history and the endocrine sur\’ey, 
may require consideration of receptivity of the gonads 
to stimulative (gonadotropic) therapy as outlined tn 
the following paragraphs 

Clinically, most cases of mtercurrent androgenic 
and seminal failure of the adult arc ascnbablc to 
causes intrinsic to the testes and arc not associated, 
therefore, with hypogonadotropic functions of the 
pituitary. Moreover, it is unlikely that the most po- 
tent gonadotropins are capable of re-instituting not' 
mal function in testes subjected to diverse forms of 
destruction Our experience with intensive thcra' 
peutic schedules of chorionic gonadotropin, alone or 
in combination with one another, or with tcstostcf' 
one propionate, m the therapy of seminal inadequacy 
has been disappointing If gonadotropic therapy of 
germinal failure proves unsatisfactory, therapy of the 
androgenic deficiency states by substitution .at the 
testicular level with androgenic steroids is the treat' 
ment of choice, providing, of course, that indications 
exist for androgenic therapy. 

If a therapeutic trial of gonadotropins seems mdt' 
Gated under these circumstances, a suggested schedule 
of treatment is as follows Pretreatment observations 
include careful evulations of the seminal fluid (with 
reference to volume, number of spermatozoa per cc. 
of fluid, motility, percentage of abnormal forms and 
estimations of viability) secured after periods of es 
tablishcd continence (1 c , after 7 days) and, if faciU- 
tics permit, determination of the values for urinary 
androgens Having determined the non'cxistence of 
possible allergy by preliminary skm-testing, dosages 
of joo international units of one of the commercial 
preparations of chorionic gonadotropin are injected 
daily for a period of 6 weeks During the last week of 
therapy or at its immediate termination, estimation of 
the therapeutic results is determined by repeated 
seminal studies, alterations in the prostate, seminal 
vesicles and consistency of the testes and androgenic 
values of the urine If the testes respond to this form 
of therapy, increases in androgenic urinary titers 
should be noted, although significant alterations of 
seminal values will not be anticipated with the excep- 
tion of those alterations which are affected by im- 
proved androgenic function The rationale of this 
form of therapy is to stimulate if possible an. increased 
production of androgens and affect, thereby, andro 
genic priming’ of the male genital system before 
therapeutic attempts to stimulate spermatogenesis 
are initiated. 

Both androgenic and germinal failure exist in these 


patients and no clinically effective pituitary gonado 
tropin IS available, so that irv attempted therapeutic 
stimulation of spermatogenesis one should probably 
employ both chorionic and equmc gonadotropin; 
the use of a preparation of ‘pituitary synergist' and 
chorionic gonadotropin* also may permit satisfac- 
tory therapy m these cases As m the preceding 
therapeutic schedule, prctrcatircnt observations in- 
clude seminal studies and androgenic determinations. 
(Those determined at the conclusion of the initial 
therapy with chorionic gonadotropin arc satisfac- 
tory ) Immediately following the 6 weeks of therapy 
with chorionic gonadotropin previously described, 
combined gonadotropic therapy is instituted accord- 
ing to the following schedule When preliminary 
skin-testing with each gonadotropic preparation is 
completed, dosages of 500 international units each of 
chorionic gonadotropin and equine gonadotropin or 
of 30 'synergy' units of the preparation of pituitary 
synergist and chorionic gonadotropin arc injected 
intramuscularly daily for a period of 4 to 6 weeks. At 
the conclusion of this therapeutic schedule, evalua- 
tion of the treatment is determined by repeated 
seminal studies and determination of the androgenic 
values will indicate the occurrence or non-occurrence 
of specific responses Further similar studies should 
be made 4 to 6 weeks following discontinuation of 
therapy in order that delayed responses may not be 
overlooked. 

In those patients failing to respond to this form of 
treatment it is doubtful that further gonadotropic 
therapy Will prove satisfactory. On the other hand, 
additional senes of therapy as outlined above with 
adequate rest periods may be given to those patients 
effecting satisfactory responses 

Having considered, therefore, the principles under- 
lying the diagnosis of the etiology of the adult testic- 
ular ffulure. It Will be noted that the therapy for 
androgenic and Bcmmal deficiency in the adult em- 
braces commonly three chief purposes a), initiation 
or restoration of gametogenic responses compatible 
with the fertile state, b) prevention of regressive al- 
terations m the sexual system which may dimmish the 
potcntid cocundi of the hypogonadal male or effect 
diverse psychological maladjustments, and c), ther 
apy of metabolic alterations resulting in diminished^ 
energy production by the hypogonadal individual. 

It is apparent that the circumvention of existing 
sterility is the paramount indication for therapy of 
adult testicular failure The correction of seminal 
ffulure 15 permitted only by the development of in- 
tnnsic testicular receptivity to gonadotropic stimu 
lation. In instances wherein gonadotropic therapy is 
ineffective and recourse to substitutional therapy, 

* One such preparation is prepared by Parke, Da\is and Com' 
pany, Detroit, Mich (Synapoidin) 
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according to the schedules described above, is indh 
cated, recovery of the seminal function, i.e., fertility, 
cannot be anticipated. Oftentimes, however, andro- 
genic therapy may maintain the sexual system in a 
state of receptivity while local pathologic processes 
are subjected to indicated therapies, recovery from 
the intrinsic testicular failure permitting the return 
of responsiveness to gonadotropic activation. 

The relationship of diverse grades of adult testicu- 
lar failure, as manifested by varying degrees of re- 
gression of the sexual system, to psychological in- 
stabiUty remains unsettled. Miller, Hubert and 
Hamilton (129), Dunn (63), Werner (130), Sharpey- 
Schaefer (131), Thomas and Hill (132) and Daniels 
and Tauber (133) have observed improved psycho- 
logical adjustment in hypogonadal males following 
androgenic therapy. These studies, however, do not 
permit correlation with the physiologic epoch of 
testicular failure, i.e., the preadolescent period, 
wherein psychological alterations attributable to an- 
drogenic deficiency are non-existent. Furthermore, 
the various psychologic maladjustments of hypo- 
gonadal males cannot be segregated from latent im- 
balance of the autonomic nervous system aggravated 
by alterations in neuro-endocrine sympathies. 

The studies of Lipross (134), Papanicolaou and 
Falk (135), Hesser, Longworthy and Vest (136), and 
Simonson, Kearns and Enzer (137) suggest relation- 
ship between muscular development and perform- 
ance and intrinsic androgenic levels. Further ob- 
servations concerning the mechanism of increased 
energy production induced in hypogonadal males by 
androgenic therapy are indicated before pertinent 
conclusions may be formulated. 

SUMMARY 

1. The ultimate aim of therapy of testicular failure 
is development of or restoration of fertiUty. 

2. Rational therapy of testicular failure is deter- 
mined by the diagnosis of and the degree of testic- 
ular impairment and differentiation of the etiologic 
factors contributing to testicular failure. 

3. The various causes of testicular failure have 
been classified and the mechanism of their impairment 
of testicular function has been discussed. 

6 4. The cause of testicular failure determines the 

prognosis relative to physiologic recovery and defines 
the therapeutic approach. 

5. Diagnostic procedures to determine testicular 
responsiveness to gonadotropic therapy permit dif- 
ferentiation of testicular failure ascribable to intrinsic 
refractivity of the testes and defines the conditions 
for androgenic therapy. The procedures and inter- 
pretation of these therapeutic tests have been con- 
sidered. 

6. The limitations and procedures of various ther- 


apeutic measures available at present for therapy of 
testicular failure have been discussed. 
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Vasomotor Effects of Progesterone 


S everal years ago during an investigation' of the 
unnar>' excretion of sodium pregnanediol glucu' 
ronide following intramuscular injection of pro- 
gesterone in sesame oil into volunteer members of a 
group of males, one of us (D. V H.), experienced some 
subjective symptoms which were related theoretically 
to Y'asomotor effects of this hormone. In view of the fact 
that experimental studies upon laboratory animals have 
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Fig 1. Dmli recordings of blood pressure and pulse rate of 
on: of us (D. V. H.) before, dunng and follownng the intramuscu- 
hr administration of progesterone in oil, jo mg. daily for four 
days. 

indicated that progesterone may influence the vasomotor 
system, and despite the fact that our chnical observations 
concern only one individual, it seemed advisable to report 
these findings. 

Dunng the course of daily intramuscular injections of 
30 mg. of progesterone in sesame oil* (10 mg. to i cc. of 
oil) for 4 days, D. V. H. expenenced a sudden onset of 
an acute depression, with psychomotor retardation and 
associated feehngs of impending calamity. These symp- 
toms lasted throughout the 4'day penod of treatment and 
for about a days thereafter. The expenence v.’as unique 

^ Hamblen, E. C., W. K. Cuyler and D, V. Hirst: EndocriTioI- 
og> 27: 172. 1940. 

* Proluton and sesame oil supplied by Schenng Corporation, 
Bloomfield, N. J. 


and It was judged to be associated too closely with the 
progesterone therapy to be entirely incidental. That these 
symptoms were not without foundation was apparent 
from a concomitant fall in pulse rate and blood pressure 
Resting pulse rates were recorded which were as low as 
42 per minute while the blood pressure fell to 84 mm. Hg 
systolic, and 44, diastolic. These values were far below 
the mdividual’s normal levels. 

Some weeks later, the experiment was repeated after 
a record of the normal blood pressure and pulse rate had 
been made. The vasomotor effects of progesterone are 
presented in figure i. The blood pressure fell dramatically 
and did not return to normal levels for la days Intra- 
muscular injections of similar amounts of sesame oil with- 
out progesterone, however, produced similar vasomotor 
changes. This fact has been observed also in experimental 
animals," but there were enough differences between the 
results following injections of the oil and these following 
injections of oil and progesterone to indicate a possible 
specific vasomotor effect of progesterone. 

Our plans to extend these chnical studies and to in- 
vestigate in experimental animals the effects of progester- 
one given intramuscularly in non-vegetable oil vehicle 
(propylene glycol) were interrupted. Subsequently, how- 
ever, It has been shown^ that the intraperitoneal adminis- 
tration of progesterone to rats in dosages varying from 
17 to 22 mg resulted in appreciable decreases in systemic 
blood pressure. On the other hand, it has been reported 
that the intravenous administration of a-estradiol to dogs 
failed to effect any significant alterations in blood pres- 
sure ■* 

This personal observation by us suggests that clinical 
studies of vasomotor responses of males and females fol- 
lowing implantation of crystals or pellets of progesterone 
might yield interestmg and significant data upon this 
supposed effect of progesterone. 

D. V. Hirst, M D. 

E. C. Hamblen, M D. 

Endocrine Division, 

Department of Obstetrics and Gynecology, 

Dul{e University School of Medicine and 
Du^e Hospital 
Durham, Tfprth Carolina 

‘ Partington, P. G., and I. T. Nathanson Endocrinologv 
25: 73. 1939. 

’ Friedman, S. M.: Proc. Soc. Exper. Biol. Med. 46- ' 97 - 
1941. , , 

■* Dick, M , and C W. Hooker- J. Lab. & CUti. Med 25 - 

1939 
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Androgenic Therapy in Women 


To THE Editor 

I N A recent letter to the Editor^ Dr E C Hamblen 
sharply condemns the use of androgens jn the prac- 
tice of gynecology He bases his discussion upon a 
particular ease that came to his attention, one in which a 
total of 2500 mg of testosterone propionate was ad- 
ministered by some physician over a period of lo months 
to a girl of but 1 5 years of age. This u.'as truly an astonish 
mg procedure 

One point which is fundamental and with which none 
will take issue IS that the c\ccssivc use of any pharmaco- 
logic agent, hormonal or otherwise, is harmful It must 
be admitted that following large parenteral doses {500 
to 600 mg per month) of testosterone propionate, un- 
desirable side-reactions such as temporar)’ virilintion may 
develop Such dosage used parenterally has given cause for 
protestation that androgens arc ‘contrascxual * But it well 
may be that it 15 the dosage and not the hormone that ts 
contraphysiologic The administration of such massive 
doses as ayoo mg of testosterone propionate to a 15-year- 
old girl or of 500 to 600 mg per month to adults is con- 
trary to good judgment or experience These arc very 
massive doses and m themselves do not constitute a 
prion arguments against the use of pharmacologically 
effective doses of androgens in g^mecologic therapy One 
can not logically argue against the use of any agent from 
the results of its abuse 

Are androgens contrasexuaP Androgens presumably 
must play some role in the physiologic economy of the 
female, otherwise how can we account for the appearance 
of the same two androgens m the urine of normal women 
as have been identified m the urine of normal males (the 
Callows, Womack and Koch)’ Likewise, estrogens are 
found in the urine of males, in fiict, paradoxical as it may 
seem, an excellent source of certain estrogens is the unne 
of the stallion 

Is there a hypo androgenic state in the female’ Doctor 
Hamblen perhaps rightly questions the existence of a 
hypo androgenic state which will justify the use of andro- 
genic therapy in the female However, his assumption that 
that might be the reason for its use by clinicians is en- 
tirely gratuitous Epinephrine is useful in asthma m spite 
of the fact that a deficit of epinephrine has never been 
proven to exist m asthmatic patients The use of andro- 
gens, therefore, does not imply an androgen deficit or 
hypo androgenic state, but rather that its use at times is 
expedient 

Are androgens ovary negating’ The voices that have 
been raised against the use of androgens in the female 
arise from the concept that gonadal hormones should be 
sex specific and the observation that defeminieing and 
ovarian negating effects are produced by androgens fol 
lowmg massive parenteral dosage The parenteral use of 
massive doses of testosterone propionate in the female is 
contraphysiologic and ovary-negating The use of com- 
paratively large dosages of estrogens is also ovary negat- 
ing The ovary-negating effects which may be obtained 
with estrogens or androgens are mediated through the 
hyporhysis by inhibition of the follicle stimulating hor- 


mone. Pharmacologically effective doses of testosterone 
propionate, which arc far below the virilizing level, have 
been employed in several hundred cases by our group; 
therapeutic effectiveness has been the result in a goodly 
number of cases When such dosage proved therapeut- 
ically ineffective the administration of the hormone was 
discontinued rather than increased In more than 100 
patients pellets were introduced m doses of 25 to 400 rag 
and in. not one single instance was masculmization in- 
duced It IS true that Locser* observed transitory signs of 
masculmization in every one of 8 patients m his series 
How^cver, he used dosages of 600 to 1650 mg An evalua- 
tion of our results indicated that pellet implants of tes- 
tosterone propionate in doses as large as 4C0 mg were ca- 
pable of alleviating many aberrations of gymccic function 
without any indication of suppression of hypophyseal- 
gonadotropic function or interference (antagonism) with 
the action of endogenous estrogen or progesterone on the 
uterus and vaginal mucosa Ovailation, periodic follicle 
maturation, and glycogen dcsposition m both secretory 
endometrium and vaginal mucosa w^as not interfered with 
in cyclically functioning women Furthermore, in mcno- 
mctrorrhagia, the therapeutic results could not be ascribed 
definitely to the influence on the hypophysis or ovary, 
since the endometrial pattern, which reflects hypophyseal- 
gonadal relationship, w’as frequently maintained in the 
status It had attained before pellet implantation Excessive 
bleeding was ancsted m several cases m spite of per- 
sistence, for instance, of the condition of cystic glandular 
hyperplasia It is apparent, therefore, that androgens pos- 
sess certain pharmacologic properties which permit of its 
effective use in dosages which do not suppress ovanan 
activity 

It is true that androgens arc frequently employed in 
conditions m which estrogens may yield equally good or 
better results There cannot be any doubt, however, that 
androgens have a place m the therapeutic armamentarium 
of many gynccic disturbances. The following instances are 
a few examples 

I. The menopausal patient ^i) whose hot flashes are. 
relieved by estrogen therapy but who is disturbed by 
the accompanying uterine bleeding; the simultaneous 
administration of small doses of testosterone propionate 
will prevent uterine bleeding in the greater number of 
cases, b) m whom estrogens produce marked nervous 
tension states, uterine bleeding, breast pain, abdominal 
bloating and pelvic discomfort Androgens frequently 
yield gratifying results without undesirable side-reac- 
tions 

a In cases of cyclomastopathy m which estrogen or 
progesterone fail to alleviate the painful and nodular 
breasts, testosterone propionate therapy in doses of 
10 to 25 mg at weekly intervals for several months 
frequently yields excellent results In some of these 
cases estrogens aggravate the condition Furthermore, 
in the suppression of lactation, androgens arc superior 
to estrogens — the former suppress, the latter limit 
hctation 

3 In cases of dysmenorrhea in which some degree 
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of endometnosis is suspected or in which small intra- 
mural fibromyomas may be present, androgen therapy 
will yield results whereas estrogen therapy is contra- 
indicated. 

4. Androgens may be used for the woman approach- 
ing the menopause who has excessive bleedmg asso- 
ciated with small fibromyomas or for the woman with 
large fibromyomas in whom surgery is contraindicated 
or not feasible 

5 The disturbing syndrome of nocturnal frequency 
of urination when no evident pathologic basis exists 
for It, may be alleviated by testosterone propionate and 
the results cannot be matched by estrogen administra- 
tion. 

6 At times, because of acquired frigidity on the 
part of the female, it may be necessary, if for none other 
than personal reasons, to restore sexual libido in the 
hope that dissolution of a marital union may be pre- 
vented. Testosterone propionate will restore libido in 
women who once have known hbido but have lost it 
In this particular type of case androgens are specific 

There are many pharmacologic properties peculiar to 
testosterone which other steroids do not possess Gonadal 
steroids must be thought of not only in terms of sex-spec- 


ificity, but also in terms of chemical substances which 
profoundly influence electrolyte balance, carbohydrate 
metabolism and nitrogen storage. In this respect testos- 
terone propionate has been shown to be capable of restor- 
ing and mamtammg a positive nitrogen balance (Albright) 
The beneficial action to the body economy which may 
accrue from androgen administration in such patients 
(with negative nitrogen balance) ehminates the con- 
sideration, whether one is deahng with a male or female 
Finally, it should be stressed that clinically effective 
results are obtamable with dosages of androgens which do 
not exceed aoo mg. per month, during periods of treat- 
ment which are not unduly prolonged without intervals 
of freedom from therapy When androgens are so em- 
ployed, the clmician need not fear the development of 
arrhenomimetic phenomena. However, I should like to 
state that I am in complete accord with Doctor Hamblen’s 
emphasis as to the possible irreversible masculinizing 
symptoms that may result from the injudicious adminis- 
tration of androgens 

Robert B. Greenblatt, M.D 
Department of Experimental Medicine, 

University of Georgia School of Medicine, 

Augusta, Ga 
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ADRENAL 

Cahill, G F , M M Melicqw and H H Darby 
Adrenal cortical tumors Types of nonhormonal and 
hormonal tumors Surg Gynec ^ Obit 74 281 194a 

Adrenal cortical tumors may occur with or without 
hormonal syndromes Of those occurring with hormonal 
syndromes, changes may be due to cxccssdc formation of 
androgens or of estrogens or of other steroid substances 
not yet identified Symptoms vary according to the type 
and amount of hormone or hormones produced and by the 
age and sex of the patient Adrenal tumors arc readily 
visualized by X ray after penrcnal air insufflation Rcmosal 
of adrenal tumors by the transpentoneal route is surgically 
best Acute adrenal deficiency occurs only, or mostly, in 
those with symptoms descnl^d as Cushing's syndrome 
Therapy is similar to that of acute Addison's disease 
Histologically tumors producing hormonal syndromes have 
cytoplastic lipoid vacuoles m amounts proportional to 
the symptoms — D A M 

Hellwig, C a and L H Forman 

Pellagra and internal secretion Am / Cfm Puifi la 
aio 1941 

Repoa of a case of pellagra associated with severe endo' 
cime symptoms is presented The autopsy showed a 
marked atrophy of the cortex of the adrenal gland with 
lipoid depletion, atrophy of the pituitary, resting thyroid, 
and hyperplasia of the Langethans islands of the pancreas 
The clinical and anatomical findings suggest a relationship 
between the pellagra preventing vitamin and the hor* 
mones especially the one of the adrenal cortex — E lonfi 


gcncnl feeling of wellbeing was the most conspicuous 
consequence of the treatment — A E M 

Frpydcrg, R H 

Treatment of arthritis with vitamin and cndocnnc 
preparations JAMA 119,1165 194^ 

Desiccated thyroid was of limited iraluc m selected 
eases Parathyroid and anterior pituitary was of no value 
Estrogens were of value in the fibrositis of hypomcnorrhea 
but not in spondylitis rhizomclica Endocrine preparation^^ 
arc only of xailuc in rheumatic disease when a definite 
hypofunction of an endocrine gland is present — C C P 

Macdonald, 1 

Mammary carcinoma a review of 2636 cases Surg , 
Cynce and Obst 74 75, 1945 
A statistical review of clinical records from Cancer 
Archives of the American College of Surgeons have re- 
vcalcd the following factors Age of the patient seems not 
to have any constant prognostic significance although best 
therapeutic results are obtained in the ^5-50 year age 
group, the least favorable m the sixth decade A history 
of familial cancer occurred m 20% of the patients, there 
being in the cancerous relatives an excess of breast cancer 
3 times greater than in the general population Nulliparae 
arc slightly more prone to develop carcinoma than multi' 
parac, the number of children borne having no relationship 
to prognosis A high incidence of failure of lactation m 
parous women is found m those developing breast carci' 
noma 40% of attainable five year cures may be lost by 
failing to employ radical treatment in Stage 11 cases Ten 
year follow-ups are necessary for true evaluation of thera- 
peutic measures — Author's summary 


ENDOCRINE GENERAL 

Brea, Luis Maria 

Hormone therapy in prostatic adenoma Rev sudumcn 
CdTW endocrmol 24 495; 1941 

T reatment consisted of daily injections of 5 to xo mg of 
testosterone propionate for 5 days followed by 5 mg twice 
weekly The total amount given was over 50 mg 19 cases 
are reported Frequency of urination was diminished in 
the majority of the cases, dysuria showed improvement 
IB 50%, retention was improved in six cases While the 
adenoma itself did not reveal changes in any case the 


GONADS 

Albert, S and H Selye 

The effect of various pharmacological agents on the 
morphogenetic actions of estradiol J Pharmucol ^ 
Exper Therap 75, 308 194a 

The synergisms and antagonisms of the steroid hormones 
may help the chnican to accentuate desired therapeutic 
effects or dimmish harmful side effects Using estradiol 
m a fixed dose the modifying effect of steroids was studied 
They found i Androstenediol was most potent m pre- 
venting the loss of body weight due to estradiol 2 
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Testosterone and methyl testosterone gave the most 
clear-cut inhibition of hypophysis hypertrophy. 3. Thy- 
mus involution is accentuated by all of the steroids. 4. 
The decrease in testis and kidney weight is prevented only 
by highly active androgen. — C.C.P. 

Danziger, L. 

Estrogen therapy of agitated depressions associated 

with the menopause. Arch. T^eurol. and Psychiat. 47; 

305. 1942. 

Of 164 cases of probable involutional melancholia 
previously reported in the literature and treated with 
estrogens, 79, or 48%, recovered or improved markedly. 
Of 29 apparently similar cases treated with placebos, 2, 
or 7 %, recovered or improved markedly. Statistical 
analysis indicates the results in the two groups are sig- 
nificantly different. Seven new cases treated with diethyl 
stilbestrol are reported; 4 recovered. Placebos were given 
before the diethyl stilbestrol without effect. 

The absence of a more uniform response to treatment 
is attributed to heterogeneity of the population studied 
with respect to psychosis, duration of psychosis, duration 
of hospitalization before treatment, age, and treatment. — 
Author's summary. 

Danziger, L. and H. Robert Blank 

Androgen therapy of agitated depressions in the male. 

Med. Ann. of the District of Columbia 9: 181. 1942. 

Of 35 cases of probable involutional melancholia pre- 
viously reported in the literature and treated with 
testosterone propionate, 21 recovered or improved mark- 
edly and 4 others improved temporarily. Five new cases 
are reported; two recovered and one showed marked im- 
provement. Placebos given before the testosterone pro- 
prionate were without effect. 

The absence of a more uniform response to treatment 
is attributed to heterogeneity of the population studied 
with respect to psychosis. — Author’s summary. 

Freed, S. C., W. M. Eisin and J. P. Greenhill 

The therapeutic efficiency of diethylstilbestrol esters. 

J.A.M.A. 119: 1412. 1942. 

Diethylstilbestrol, diethylstilbestrol dipropionate and 
diethylstilbestrol dipalmitate were assayed for therapeutic 
potency in menopausal patients. Judging from the sub- 
jective responses diethylstilbestrol dipalmitate was the 
most active and had fewer undesirable side actions. The 
dosage used in all cases was equivalent to 5 mg. of the 
active component diethylstilbestrol. — C.C.P. 

Hamilton, J. B., R. I. Dorfman and G. R. Hubert. 

Androgenic and estrogenic substances in urine of 

eunuchoid and castrated men. Changes following ad- 
ministration of testosterone propionate. J. Lab. Clin. 

Med. 27; 917. 1942. 

The average daily androgenic activity of the urine of 7 
hypogonadal men was 18.8 i.u. (range 9.0 to 27) and that 
of 4 castrated men w^as 7.7 i.u. (range 3 to ii). The average 


daily estrogenic activity of the urine of the eunuchoids 
was 27.4 I.u. (range 8 to 50) and of the castrates 14.7 
(range 5 to 28). These titers are lower than those found 
for normal young men; the range for the androgenic ac- 
tivity is from 22 to 132 i.u. and the range for the estro- 
genic activity is from 20 to 290 i.u. Daily injection of 20 
mg. of testosterone propionate resulted in the elevation of 
the values for urinary androgenic activity to the range of 
normal young men. Urinary estrogenic activity was also in- 
creased as a result of conversion of testosterone to phenolic 
estrogenic substances. Upon the withdrawal of the testos- 
terone the values dropped to the previous levels. In terms of 
molecular conversion to androgens and estrogens, the per- 
centage recovery in the urine of the administered androgen 
is appreciable and comparable from person to person. Re- 
covery following intramuscular injections in oil is less than 
that obtained upon implantation of pellets of testosterone 
propionate but is in turn greater than that occurring after 
oral administration. The literature pertaining to the bio- 
logical assay of androgens and estrogens in castrated and 
eunuchoid men was reviewed and the values obtained by 
other investigators compared with those obtained in this 
study. 37 references. — C. P. 

Latz, L. j. and Emil Reiner. 

Further studies on the sterile and fertile periods in 

women. Am. J. Obst. and Cynec. 43: 74. 1942. 

Statistical data from approximately 1000 written cal- 
endar records of over 11,000 menstrual cycles and ap- 
proximately 50,000 sterile cohabitations compiled in chart 
form. This chart provides practical proof that ovulation 
occurs within a narrow time limit in the cycle, that the 
period of fertilization of the ovum is very short and that 
life span of sperm cells inside the female genital tract is 
not greater than 48 hours. Authors agree to the validity 
of the biologic law of sterility and fertility as originally 
propounded by Knaus and support its practicability. — 
D.A.M. 

Waldbott, G. L. and L. J. Bailey. 

Estrogenic hormone determinations in premenstrual 

asthma. 7. Allergy 13, 125. 1942. 

Blood estrogen content in 56 allergic women who pre- 
sented a history of premenstrual aggravation of allergy 
was compared with 23 controls without such a history. 
In most patients the major diagnosis was bronchial asthma. 

Blood used for estrogen assay was obtained between the 
second and fifth day before menstruation. Of the 56 pa- 
tients with a history of premenstrual allergy, 35 exhibited 
negative, 5 a questionably positive, and 16 positive tests 
for estrogen. Of the 23 allergies without history of pre- 
menstrual allergy, 15 showed negative, i questionable, and 
7 positive tests for estrogen. In a group of 42 non-allergic 
women with normal menstrual history, negative tests for 
estrogen were obtained in 2, questionably positive tests 
in 3, and positive tests in 37. 

Thus, in the two groups of 79 allergic patients, 63.3 
per cent gave a negative test for estrogen as contraste 
with only 4.7 per cent recorded for the non-allergic con 
trols. 
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Tucnty-oiiu unsclcctecl women with asthmi and 
motor ihimtis were given large doses (50000 lu) of 
thcebn from one to six times at one to three day intervals 
irrespective of the date of their menstruation without an> 
effect of the allergic condition Progesterone therapy was 
then tned m the same patients and it likewise produced 
no improvement in the allergic condition 

Another group of 14 patients with perennial asthma 
vasomotor rhinitis, and definite aggravation of symptoms 
prcmcnstrually, was studied Between two and eight 
doses of theehn and progesterone were gi%cn to these 
women within fourteen days before the expected onset 
of the menses Since other therapeutic measures were 
simultaneously employed, it is difficult to draw conclu 
sions concerning these ca^s, but it v/as felt that theehn 
was helpful at least temporarily in three patients 
Eight patients who had allergic symptoms only before 
the menses received above injection Theehn was found 
to be of value in the control of symptoms in a of these 
patients and progesterone w'as helpful in 3 others — 
Author s summary 


Westberg, V 

Histidmuna a rapid method for the detection of preg 
nancy Acta Obst etGynec Scandnw ai 180 1941 
Studies were made on specimens of urine of 680 women 
with intrauterine pregnanc>, ii with extrautenne preg 
nancy, 61 who had had an abortion, ajS non pregnant 
women, 19 men with pulmonary tuberculosis and 3 with 
Cushing s syndrome The histidine reaction was negative 
in 6% of women with normal pregnancy and negative m 
only 3% of women who were in the 6rst 3 months of 
pregnancy It was positive for all women with extra 
uterine prcgnanc> The unne of nonpregnant women and 
of men gave positive reactions in i 5% of the eases Senal 
tests on t4 women in the puerpcrium showed that the 
secretion of histidine decreased rapidly after normal dc 
livery The same seemed true after induced abortion 
Comparative mouse, rabbit and histidine tests for preg 
nancy in 171 cases showed that the histidine test can 
compete with the two former tests The author used the 
method of Kapcller Adler (cf Wien klin Wochschr 47 
168,1934,0 A 31 3955) for the detection of histidine 
—C P 

Whitacre, F E.Annf- Y Fang 

Fatty degeneration of the liver in pregnancy Report of 

a case with reoavery chemical and histologic studies 

J Am Med Assoc 118 1358 1942 

A case of fatty degeneration of the liver in pregnancy is 
fully described from the point of view of the biopsy find 
mgs as well as extensive chemical studies on the blood 
The patient recovered Early termination of pregnancy 
and immediate continued intravenous administration of 
glucose as well as liberal transfusions, are essential It is 
believed that death results from hypoglycemia rather than 
from the extent of liver damage — C P 


HYPOPHYSIS 

Buchem, F S P van 

Cushing's disease Acta md Scrtndmdi 108 544 

1941 

A patient showing the t>pical picture of Cushings 
disease was ob'^rved for 8 >cars There was localized 
osteoporosis of the spine and ribs suggesting a h>pcr 
functioning pmth^roid At autopsy a typical basophilic 
ccH adenoma of the hypophysis w*as found, the other 
glands being normal Hy-almc changes in the basophilc 
cells were noted — F R Vunautit, in Biol Abitrdcts 


Salomon, Hugo, and Julio Cesar Lascano 

An extraordinary case of Simmonds* disease Semaim 

in^d 49 746 194a 

The patient, a man of 40, had a history of an ailment 
developing during 5 years It started with nervous dis 
turbanccs and pain in the joints, later gastromtcstinal 
symptoms prevailed At the time of first examination a 
mild anemn, normal gluccmia and a good tolerance to 10 
units of insulm w ere observed Free hydrochloric acid wras 
absent in the gastric juice, the duodenal juice showed 
traces of trypsin absence of diastase und considerable re 
duction of steapsm Stools were liquid, gray and contained 
large quantities of fatty acids and soaps A high calorie 
diet with 250 to 300 g fat and zo units of insulin daily 
kept the weight stationary without improving the symp 
toms Cachexia developed gradually concomitantly with 
a voracious appetite and a B M R of +31 The skm be 
ame dry and desquamated in large sheets The patient de 
velopcd dchnum for a few days but clear consciousness 
returned preceding death The pituitary showed diffuse 
sclerosis and two foci of ischemic necrosis without signs 
of inflammation The number of chromophobes was dimin 
ishcd, to a less degree the eosinophils Sclerosis of the 
adrenal cortex, atrophy of the thyroid and testes, amv 
loidosis of the spleen and lyTOphatic ganglia were con 
sidcrcd to be secondary to the pituitary degeneration The 
structure of the pancreas was essentially normal — 
ABM 


SCHNEIDEWIND, ArtURO AND SiMON TraJTENBERG 
Generalized lentigo in a pituitary dwarf Scmciria mtd 
48 1535 1941 

A boy of 9 years is described whose growth had stopped 
almost completely when he was 4 years old A year later 
there appeared pigmented spots on neck and face, which 
gradually spread over the thorax, abdomen back and limbs 
but not over the mucosas The face of the patient was 
characterized by a dry, rough and wrinkled skin The hair 
wias stringy with little pigment, the skull large and out of 
proportion with the face Body size was i 05 meters The 
sella turcica was exceptionally small and the ossification 
of the bones retarded The intelligence was normal — 
ABM 
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PANCREAS 

Hartc, P. H. 

Routine staining of the beta cells of the islets of 

Langerhans with Masson's tetrachrome stain. Arch. 

Path. 33; 541. 1942. 

The author described a method of routine staining of 
the beta cells of the islets of Langerhans with Masson’s 
tetrachrome stain. Fixation of the material in a mixture of 
equal parts of Bouin’s fluid and a saturated aqueous solu' 
tion of mercury bichloride was suggested. The tissues 
were imbedded in paraffin and sections 6 microns thick 
were prepared wih the microtome. After removal of the 
mercury precipitate the sections were stained by the 
method of Larson and Levin (Arch. Path. 29; 272, 1940), 
the only difference being that fast green F. C. F. was sub- 
stituted for light green. Beta cells appeared closely packed 
with red-staining granules and contrasted sharply with 
the other island cells, which showed a pale brownish 
color. — E. von H. 

Wolf, William. 

Sensitivity to protamine zinc insulin. Arcli. Dermat. & 

Syph. 45; 694. 1942. 

A case of allergic reaction consisting in an itching erup- 
tion of the arms, dorsa of the hands and palms was re- 
ported following the administration of protamine zinc in- 
sulin. The diagnosis was confirmed by the intracutaneous 
injection of protamine zinc insulin, which produced a de- 
cided reaction within 3 minutes. Since neither protamine 
nor zinc are antigens, and since the true sensitivity to un- 
modified insulin is rare, the author explained the occur- 
rence of this sensitization to insuHn as a result of its de- 
layed absorption due to the presence of protamine and 
zinc. — E. von H. 

TPIYROID 

C.ANTiLO, Enrique, and Carlos Fernandez Speroni. 

Endocrinopathies VII. Filbrilloflutter in a spvere thyo- 

toxicosis. Setnana mcd. 49: 755. 1942. 

A woman of 37 years originating from a region where 
goiter is endemic and having a history of mild goister de- 
veloped severe cardiac s>Tnptoms of the following char- 
acteristics: apnea, auricular fibrillation, ventricular extra- 
systoles, dilatation of the cardiac area, pulmonary con- 
gestion. The electrocardiogram show'ed complex QRS 
waves with high voltage, flat T wave, complete arrhyth- 
mia. Arterial pressure 120/75. Orthostatic pulse 140. 
There was no loss in weight, the eyes were rather re- 
tracted in the orbits. It is pointed out that hyperthyroid- 
ism at the age of approaching menopause with a history of 
goiter is usually not of the Grave’s disease type. The 
B.M.R. was -I-27 and 30, cholesterol 200 mg. The in- 
crease in blood sugar after 100 g of glucose was 122 mg. 
After thyroidectomy the pulse rate dropped to '75 and 
the arrh^niimia disappeared. The E.K.G. became normal. 
—A. E. M. 


Cohn, A., and S. E. Feldman. 

The relation between the liver and the thyroid gland. 

I. Blood iodine as an indicator of liver function. Am. J. 

Clin. Path. 12:27. 1942. 

The influence of liver and gallbladder diseases on the 
blood iodine level was investigated. Iodine analyses were 
made by the method of Trevorrow and Fashena. Liver 
damage was produced experimentally in rabbits with 
carbon tetrachloride inhalations. It was found that liver 
and gallbladder disease did not elevate the blood iodine 
and that the functional relationship between Ever and 
thyroid could not be expressed by the blood iodine level. 
— E. von H. 

Marine, David, and Samuel H. Rosen. 

Urinary excretion of capon comb growth-promoting 

substances in Graves’ disease and myxedema and modi- 
fication following iodine and desiccated thyroid ther- 
apy. J. Mt. Sinai Hosp. 8: 811. 1942. 

Androgenic substances extracted from the urine by the 
method of Dingemanse, et al. were determined by the 
Fussganger modification of the capon comb test. Adminis- , 
tration of large amounts of iodine usually depressed the 
urinary androgen excretion in true Graves’ disease, par- 
ticularly if there was other evidence of clinical improve- 
ment, but not in non-Graves’ patients. Desiccated thyroid 
administration to the point of elevating the basal meta- 
bolic rate did not definitely lower the amount of androgen 
excreted in non-myxedema patients but caused a signifi- 
cant rise in the 2 cases of myxedema of adults studied. In 
Graves’ disease the absolute amount of androgen excreted 
in the urine varied widely; in some cases it was normal but 
more often was reduced. If the amount of androgen ex- 
creted is significant, it can only be a relative increase 
creating an imbalance in the realm of the steroid hormones. 
Possibly, one of the causes for improvement of patients 
with Graves’ disease after partial thyroidectomy is that 
it aids in correcting such an imbalance. In myxedema 01 
adults there appears to be an absolute decrease in the uri- 
nary excretion of androgen which may be raised by treat- 
ment with desiccated thyroid — Ruth Berggren, in Chem. 
Abstracts. 

Silver, Solomon, and Boris Magasanik. 

The blood iodine in the period after thyroidectomy. 

Preliminary report./. Mt. Sinai Hasp. 8: 1027. 1942 - 

Blood iodine (nondialyzable fraction) was elevated in 
all 7 cases of Graves’ disease studied. Treatment with 
iodine tended to lower the blood iodine coincident with 
clinical improvement. The glood iodine underwent an 
average increase of 1.9 /ng% immediately after thyroidec- 
tomy and returned to preoperative levels in 24 hrs. after 
completion of the operation in most cases. The 2 patients 
with the highest blood iodine values in the postoperative 
period were the same 2 who had the most unfavoiw c 
postoperative course . — Ruth Berggren, in Chem. 
stracts. 
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Comparative Study of Meta- 
bolic Effects of Estradiol Ben- 
zoate and Testosterone Propi- 
onate in Man’'*'” 

Kathryn Knowlton, Ph.D., Allan T. 
Kenyon, MD., Irene Sandiford, Ph.D., 
Gertrude Lotwin and Ruth Pricker 

From the DepaTtwent of Medicine of the 
Untveriity of Chic^igo, Chicago, ///itiois 


I K EXTENDING thc wofk of Thom and Harrop (i) 
describing the sodium retaining influence of 
several steroids of the sex hormone senes Thorn 
and Engel (2) noted that the urinary excretion of 
nitrogen and inorganic phosphorus was depressed by 
estradiol, estrone or pregnancy urine estrogens Thus, 
5 mg of estradiol benzoate given in one injection to a 
normal male dog reduced urinary nitrogen from 10 4 
to 8 a gm the second day after injection and reduced 
urinary inorganic phosphorus from o 56 gm per day 
to 0 43 and 0 39 gm on the second and third days 
after injection Urinary sodium and chloride also dc' 
dined as in the earlier experiments while urmary po' 
tassium was unaltered Evidence was further pro* 
vided that these effects were not mediated by the 
adrenal cortex In adrenalectonuzed dogs pregnancy 

Received for publication September 8, 1942 
^ This in\ estigaticin was supported by a grant from the Com' 
mittee on Research in Endocrinology of the National Research 
Council 
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./ui dustract ot this paper was read at the 35th Annual Meet' 
mg of the American Society for Pharmacology and Expenmental 
Therapeutics, Apnl 4, 1942 


urine estrogens partially retarded the diuresis of 
sodium and chloride, consequent upon withdrawal of 
adrenal extract Seventeen mg of estradiol benzoate 
given in a single injection to a woman with Addison's 
disease from whom adrenal extract was withdrawn 
reduced urinary nitrogen, inorganic phosphorus, 
sodium and chloride excretion 

From this it would appear that the properties of 
several androgens in inducing retention of nitrogen 
and inorganic phosphorus in dogs and man (2-6) 
may be shared, to some extent at least, by estrogens 
Subsequent work, however, has both elaborated and 
complicated our knowledge of the metabolic proper 
ties of estrogens m man Albright, Bloomberg and 
Smith (7) examined the effects of estradiol benzoate in 
women with postmenopausal osteoporosis As a rule 
they injected i 66 mg intramuscularly every second 
or third day. In the 3 subjects studied a striking rc' 
tention of calcium, reaching a maximum of o 8 to 
I o gm per 5'day period and of phosphorus, reaching 
04 to o 7 gm per 5'day period occurred Estradiol 
was conceived as repairing defective bone matrix and 
permitting in consequence the deposit of bone salts 
No modification of the rate of bone resorption was 


671 



KNOWLTON, KENYON. SANDIFORD, LOTWIN AND FRICKER 


Volume 1 


672 

postulated. In contrast to the experience of Thorn 
and Engel, no distinct evidence of nitrogen retention 
was obtained in the two subjects studied. In two 
osteoporotic subjects with Cushing’s syndrome, Al- 
bright, Parson and Bloomberg (8) found that no re- 
tention of calcium, phosphorus or nitrogen was in- 
duced by estradiol bentoate, although testosterone 
propionate, 25 mg. daily, effected conspicuous reten- 
tion of all 3 substances. The osteoporosis in Cushing’s 
syndrome is conceived by these authors as arising 


seen by Thom or Albright and their coworkers could 
be demonstrated. 

From the foregoing, it is clear enough that much 
more information is needed concerning the metabolic 
effects of the estrogens in man under a variety of en- 
docrinologic conditions. 

In the present account we will describe certain of 
the metabolic effects of estradiol benzoate when given 
in 5'mg. (30,000 rat units) amounts daily intramus- 
cularly to 2 eunuchoids, 2 women with ovarian insuf- 



Fig. I, a and i, b. Effects of estradiol benzoate and testosterone propionate given 
intramuscularly on the excretion of several urinary constituents and on the body weight of 
the eunuchoid J.X. The two experiments were not performed consecutively. Interrupted 
lines designatyiretreatment baselines. Shaded areas indicate those changes in values inter- 
preted as significant. Sulfate was determined and is expressed in terms of S. 


from dissolution of protein matrix under the influence 
of adrenal cortical hormones. Testosterone propionate 
was held to repair this matrix, estradiol benzoate not. 
The variations in calcium metabolism were believed 
to be secondary to variations in the amounts of cal- 
cifiable matrix. 

In 5 normal girls, 9 to 13 years old, Johnston (9) 
obser\'ed no evidence of either nitrogen or calcium 
retention during treatment with theeh'n given in 
amounts of 2000 units (rat units or international 
imits?) daily for 6 to 18 days. Indeed, an increase in 
both urinary and fecal calcium excretion occurred, 
together with some irregular nitrogen loss. Diethyl- 
stilbestrol had a similar effect in another girl. Thus, 
by virtue either of the types of estrogen used, of the 
dosage or of the normalcy of the subjects, none of the 
metabolic effects on nitrogen or calcium metabolism 


ficiency, one of whom was masculinized, and one nor- 
mal woman. In the 2 eunuchoids these effects will be 
compared with those resulting from 5 mg. daily of 
testosterone propionate. Supplementary data on the 
responses of the eunuchoid and the hypogonad 
woman to larger doses of testosterone propionate are 
included. 

It must be kept in mind that while the smaller 
amounts of testosterone propionate used (5 mg. daily) 
fall below replacement requirements, the same 
amounts of estradiol benzoate substantially exceed 
such requirements. While such high dosage is useful 
in dramatizing response in orientation experiments, 
and is necessary for detailed comparison with the 
physiologically weaker androgens, application of the 
data so obtained to the problems of normal ovarian 
physiology must be made with due reservation. 
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METABOUC EFFECTS 

MCTHODS 

The subjects were given weighed diets containing 
the same food each day, of sufficient caloric content to 
permit maintenance of weight, with activity in ac' 
cordance with the particular individual's desires and 
capacity The metabolic and chemical methods used ] 
were for the most part described or cited previously 
(5) Added chemical determinations were inorganic 
sulfate in urine by the method of Koch (to) , total 
nitrogen in weighed amounts of dried food and feces 
by the Kjeldahl method as used by us for urine total 
nitrogen, total phosphorus in food and feces by ap 
plication of the method for inorganic prosphorus of 
Fiske and Subbarow (it) to the further diluted ash 
solution prepared for calcium determinations as be- 
low, and calcium in food, feces and urine by the fol 
lowing technique Appropriate amounts of the dried 
material were ashed in the muffle furnace at 500-yyo'’ 
C , the ash was extracted with 10 per cent hot hydro 
chloric acid and the extract made to such volume that 
I to j cc contained 0 i to o 3 mg of calcium After 
adjustment of the pH of such samples to 4 2 to 4 4 
with ammonium hydroxide using 0 i per cent brom 
cresol green as indicator, the calcium content was de- 
termined by the technique developed for serum by 
Kramer and Tisdall, and modified by Clark and Collip 
(ta) The photoelectric colorimeter was used for 
measurement of the color produced m the determina- 
tion of creatine and creatinine by the Jaffe alkaline 
picrate reaction 

In preparation of food for analysis, 50 per cent ali- 
quots of each day’s diet were collected in porcelain 
evaporating dishes for the periods given The sample 
for each period was mixed and dried to constant 
weight at 60 to 65° C , and the residue was then 
ground and mixed Feces were collected in glass jars, 
the respective periods defined by carmine markers 
The feces for each period were diluted and thor- 
oughly mixed with an approximately equal weight of 
water, acidified to bromphenol blue with 10 per cent 
hydrochloric acid in ethyl alcohol, then dried to con- 
stant weight at 60 to 65° C The residue was ground 
in a mortar until it could be passed through a ao mesh 
sieve 

PROTOCOLS 

J X (referred by Dr Car! Moore) was a aS year old 
eunuchoid described in detail previously (5) when an 
account of bis response to ay and 50 mg of testosterone 
propionate daily was given The experiments described 
in figures i, b and 2 were performed m October and De- 
cember of 1939 He received a diet of C 282, P 68, F 161, 
Caloncs 2858, estimated to contain 10 9 gm of N, o 887 
gm ofS, I 29y gm ofP, o 808 gm ofCa, i 099 gm of Na, 
1 387 gm of Cl and 2 767 gm of K To this 4 gm of 
NaCl ivas added at the table The experiment described 
in figure 1, a was performed in January, 1940 He received 


OF SEX HORMONES 

a diet of C 294, P 72, F 162, Calories 29”, estimated to 
contain 11 5 gm of N, 0 783 gm of S, i 265 gm of P, 
0806 gm of Ca, 1 198 gm of Na, 1 543 gm of Cl and 
2 868 gm of K To this 4 gm of NaCl was added at the 
table The fluid intake, including distilled dnnking water, 
was 2450 cc daily throughout all experiments Before 
treatment basal metabolic rates of ^25 and ^-27, with 



Fig 2 Effects of estradiol benzoate given intraDiuscuIarly 
“ " constituents and on the body 

temipted lines and the cotter 
^ signate pretreatment basehnes 
bhaded areas indicate changes m values interpreted as significant 

basal total Calories for 24 hours of 1315 and 1272 were 
obtained in December, 

J V (referred by Dr I Becker, University of Illinois) 
was a 34*year old eunuchoid studied from September to 
December, 1941 He -was 182 cm (72 8 in ) tall and 
weighed 76 kg. (167 2 lb ) at the outset The span was t8j 
cm , the sitting height 92 i cm The fees was smooth, the 
small amount of facial futt being shaved every a or 3 
weeks, pubic hair was scant, axillary hair somewhat more 
abundant. Limb and trunk hair was scant The skin of the 
trunk and hmbs was disfigured by an extensive congenital 
idithjmsis The voice was somewhat above average mascu 
ime pitch and the laryngeal prominence was not well felt 
A considerable prominence of the breast regions was 
judged after biopsy to be largely adipose tissue without 
glandular components The well formed penis was i 5 
cm long and 75 cm thick at the corona The small well 
differentiated scrotum was usually empty but at times two 
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Table i. Effect of testosterone propionate on the nitrogen, phosphorus and calcium balaeJces and on the concentration or 

SEVERAL BLOOD CONSTITUENTS OF THE EUNUCHOID T ^. D . 


( 

Da.v 

1 

Total N, gm./day 

Total P, gm./day 

1 Ca, gm./day | 

1 1 

Plasma 

Serum 

Body 

\Vt. 

kg. 

1 

Food 1 

] 

Feces 

Urine 

Food 

Feces 

Urine 

(inorg.) 


Feces 

1 

Urine 

Prot. 

gm./% 

[ NPN i 
1 mg. % 1 

P 

1 1 
mg. % ! 




1 








1 1 
! 1 
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59.6 
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9-9 

59-6 


00 

00 
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10. 14 

0.99 

I 0.40 

0.63 

0.35 

1 0-37 

0.09 

1 

1 I 




4 

1 

+0.42 



— 0.04 



' —0.12 


; 7-31 

i 

1 

9-3 

59-8 

ri , 






0.66 


1 

1 

1 

1 
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59.8 
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23 

4-1 

9-4 

59-7 
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3-8 
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1 
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1 



1 



60.1 
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0.37 

i 0.41 

0-35 

0.38 

! 0.07 


1 

1 


60.2 
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1 

1 

+0.21 



— 0.09 


6.84 

20 

3-5 
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1 

1 
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1 
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18 
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19I 

1 

II 88 

1.24 
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0.99 

0.37 
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4-3 

9-3 
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21 1 



+ 2-43 



— 0.02 



— 0.09 
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[ 60.8 

22; 

1 









i 

7-04 

21 j 

4-3 

9-3 , 

60.8 


* Testosterone propionate, 25 mg. daily intramuscularly, was given from day 5 to day 12 inclusive. 
Estimated balances are in boldface type. 


very small bodies, sensitive to pressure could be felt. The 
prostate was not palpable. 

Roentgenograms of the skull showed a somewhat shal- 
low, but otherwise normal, sella turcica. The fundi and 
visual fields were normal. Epiphyses of the shoulder girdle, 
elbow, and hand were all fused with their respective 
diaphyses. Those of the iliac crests were, however, still 
unfused, this delay of some 14 years constituting the only 


Table 2. Effect of estradiol benzoate on the concentration 

OF BLOOD-UREA NITROGEN, SERUM INORGANIC PHOSPHORUS AND 
HEMATOCRIT OF THE EUNUCHOID ].D. 


1 

Day* i 

1 

i 

Biood Urea N, ^ 
mg. % ; 

Serum Inor- 1 
ganic P, 
mg. % 

Hematocrit, 
\'ol./ioo cc. 

.X 

10. 8 

4.1 

41 

>■ 

10.5 1 

4-7 

44 

5 = 

12.0 

4-2 

1 43 

7 

10.6 

3-9 

43 

9 

8.1 

3-9 

41 

12 

8.3 

3-9 

41 

14 

9-4 

4-3 

42 

19 

9-3 

3-8 

1 43 

21 

10.7 

4.2 

42 

26’ 

10. 1 

4.1 

40 

28 

7-7 

4.1 

39 

34 

8.8 1 

1 1 

4-3 

42 


^ Days .r and y control days preceding enumeration as given in 
figure 5. 

- Estradiol benzoate intramuscularly 5 mg. daily days y to 9 
inclusive. 

^ Testosterone propionate intramuscularly 5 mg. daily days 
05 to 34 inclusive. 


evidence of retarded epiphyseal fusion. An oral glucose 
tolerance test showed a flat curve, the blood-sugar values 
ranging from 72 to 88 mg. per cent, but an intravenous 
glucose tolerance test was normal. An intravenous insulin 
tolerance test (o.i u of msulin/kg. =7.6 u of insulin) 
produced hypoglycemia (29 mg.%) at .5 hour with 
symptoms, but the return to approximately baseline 
values at 2 hours (80 mg.%) was normal. 

Assays for 17-ketosteroids, colorimetric as by HoJtorf 
and Koch,'* gave a value of 18.1 mg. per day for a fi-day 
collection. By capon-comb assay only i to j international 
units per day could be detected. Thus, although a normal 
amount of color-yielding material was present, only a 
small fraction of this was androgenic. The precise amount 
of urinary gonadotropins (mouse uterine method) was 
not determined although Dr. Varney found more than 30 
mouse units excreted per day. Thus, normal amounts at 
least were present and no evidence accordingly is adduced 
that the hypogonadism was primarily of pituitary origin. 

In conclusion J.D. was a eunuchoid suffering presum- 
ably from primary testicular insufficiency of unknown 
origin. 

The data shown in figure 3 and table 2 were acquired 
while the subject was on a constant diet of C 306, P 85, 
F 136, Calories 2788. This was estimated to contain 
1.080 gm. of S, 1.196 gm. of Na, 1.756 gm. of Cl and 4.55^ 
gm. of K. By analysis it contained 14.6 gm. of N, i.i 9 
gm. of P, and 0.77 gm. of Ca per day. To this, 4 gm. of 


^ The assays for ly-hetosteroids were made by Mr. Paul Mviri- 
son and Mr. Carter Johnston in the Department of Diochcmistr) . 
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NaCI was added at the tabic. Fluid intake, including dis' 
tilled drinking water, was kept constant at a8oo 
day. Creatine, 1.3a gm., was ingested daily at breakfast 
beginning 4 days before treatment with estradiol benzoate. 

The data shown in figure 4 and table 3 were acquired 
while the subject was on a diet of C 296, P 86, F 122, 
Calories 2626. This was estimated to contain 1.027 gm. of 
S, 1.091 gm. of Na, and 3.516 gm. of K. By analysis it 
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>(.D. was a 34'year'old eunuchoid, in whom both the 
clinical features and metabolic response to testosterone 
propionate, 25 mg. daily, have been described (4). He was 
rc'Studicd in February, 1940, having been untreated for 
9 months. The metabolic data are given in table r. At this 
time his diet comprised C 269, P 64, F 107, Calories 
2295 By analysis ^is provided 11.88 gm. of N, 0.99 gm. 
of P and 0.351 gm. of Ca. Four gm. of sodium chloride 
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contained 15 2 to 15.4 gm. of N, 1.28 to 1.36 gm. of P, 
and 0.73 to 0.77 gm. of Ca. Four gm. of NaCl was added 
daily at the table. Fluid intake, including distilled drinking 
water, was kept at 2500 cc. daily. Creatine, 1.32 gm., 
was ingested daily throughout the experiment. 

The data given in figure 3 do not include values for 
baal heat production during the experiments with 5 mg. 
of estradiol benzoate and 5 mg. of testosterone propionate 
daily. The range was from —24 to —21, 1464 to 1595 
Calories per 24 hours without any variation attributable 
to the treatment used. After the conclusion of the period 
of treatment with 5 mg. of testosterone daily shown in 
figure 3, 25 mg. of testosterone propionate was given daily 
for 5 days without further effect on the creatinuria. 
Thirteen days arter discontinuing the androgen the eX' 
penment shown in figure 4 and table 3 was begun 


was added at the table and a constant fluid intake, includ- 
ing distilled drinking water, and amounting to 2250 cc. 
daily was provided. The basal metabolic rates before 
treatment were —18 and —19 and 1329 and 1311 total 
Calories per 24 hours. 

A.B (referred by Dr. Sara Janson) was an iS-year-old 
girl who was short (147 cm., 4 ft. 9.5 in ) and had scant 
pubic and axillary hair, flat breasts, juvenile genitalia and 
primary amenorrhea. The urinary gonadotropins were 
250 and 400 to 450 mouse units per day. values equal to 
those of the castrated or menopausal woman. She has 
been fully described as a member of an interesting group 
of hypogonad women (13), The metabolic studies were 
made in April and May of 1940 and are illustrated in 
figure 5 and tabic 4. At this time she ate 3 diet of C 218, 
P 42, F 85, Caloncs 1805, estimated to contain 6.72 gm. 
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Table 3. Effect of estradiol benzoate on the nitrogen, phosphorus and calcium balances and on the concentration or 

SEVERAL blood CONSTITUENTS OF THE EUNUCHOID J.D. 


1 

D,. J 

ToL.ll N, pm. 

'diy 

1 Total P, pm /day | 

1 Calcium, gm,/day 

Blood i 

j Plasma 

Scrum 

Hcm-ito- 

cnt. 

vol./ioo cc. 

FtoJ j 

Fc-ccs 

Unne 

Food 

Fcccs 

1 Urine 
, (inorp ) 

Food 

Fcccs 

1 

Unne 

Urea N 
mE.% 1 

Prot. 

1 gm. % 

NPN 
mg. % 1 

p 

mg. % 

Ox 
mg. % 

Na ' 
mm/ 1 . 1 

1 

U AO 


1 

I?. 79 

1.3^ ! 

0.30 

H 

0.77 ' 

0.40 

0.23 : 

1 

■ 

■ 


1 

1 


' ! i 


! —0.24 



+0.63 



+0.13 











1 i 




nn 




13-4 

mB 

Bs 

4.2 

9.7 , 

147 

44 

-i 1 

S ( 

1 

I^i 4 j 

'•S4 

1 Y . oS 

1.2S 

1 

0*33 

1 

O.Q 7 

1 

0.73 

0.43 

0.30 

9.9 

j 

7.27 

■ 

1 

3.7 

i 

9-5 

1 

144 


Q ( 

1 

+0.32 



—0.02 



+0.10 




1 17 




45 

10 ; 

1 









9-3 

7. j6 


3-7 

S .3 

143 

45 

III 


i 















12 i 


I 6 S 

12 34 

1 36 1 

0. 29 

0 .B 6 

0.73 

0.37 

0.34 

g .3 

6 .Sg 

17 

3-9 

0.2 



■M 

M- 7 S j 

+1.76 1 



+ 0.22 



' +0.13 









u) 



1 





1 




I 

1 

I 

! 

f 43 


‘ Estradiol benioate, 5 mg dailyintramuscularly, fromddy 7on. 
Balanccsin boldface type. 


of N, 0.597 gro- of S, 0.810 gm. of P, 0.617 gm. of Na, 
0.916 gm. of Cl, and 2.152 gm. of K. Four gm. of NaCl 
was added daily at the table. The fluid intake, including 
distilled drinking water, was kept constant at 1920 cc. 
daily. Basal metabolic rates before treatment ranged from 
— 10 to —14, and from 1020 to 968 total Calories per 
24 hours. 

R.F. (referred by Dr. I. Becker) was a 26'year'old woman 
who was short (141 cm., 4 ft. 7 in.) and had scant pubic 
and axillary hair, hypoplastic breasts and genitalia and 
primary amenorrhea. The urinary gonadotropins, like 
those of A.B., were high, ranging between 250 to 350 
mouse units per day. She likewise has been fully described 
(13). The metabolic studies reported here were performed 
m November, 1940, and are illustrated in figure 6. At this 
time she ate a diet of C 263, P 56, F 92, Calories 2104, 
estimated to contain 8.96 gm. of N, 0.70 gm. of S, 0.93 
gm. of P, 0.87 gm. of Na, 0.91 gm. of Cl, and 2.74 gm. of 
K. Five grams of NaCl was added at the table. Fluid 
intake, including distilled drinking water, was kept con' 
stant at 2200 cc. daily. The basal metaboh'c rate, after 
training ranged from —6 to —8, the basal total Calories 
per 24 hours, from 1025 to 1053. 


Table 4. Blood constituents of A.B. during treatment with 

ESTRADIOL BENZOATE 


Day 

Blood 
Urea N 
mg./ioo cc. 

Scrum 
Inorg. P 
mg./ 100 cc. 

Scrum 

Na 

m.m./l. 

Scrum 

K 

' 

Hematocrit 
vol. % 

6' 

7-3 

4-4 

135-7 

4-56 

41 

7 

8.1 

4-5 

137-6 

4.50 

42 

9 

10.0 

4-9 

136.6 

4.48 

42 

10 

8.7 

4.6 

137-2 

4.50 

39 

14 

9.5 

4-7 

139-1 

4.76 

41 

17- 

7-3 

4.0 

133-8 

4.70 

40 

21 

5-2 

3-7 

142-5 

4.66 

39 

-3 

5-5 

3-9 

142.8 

4.78 

41 (day 24) 

27 

5.8 

4.0 

140.8 

4-57 

41 (day 28) 

30 

7-1 

4.1 

1J8.1 

4.61 

41 

55 

7.5 

4-5 

139-4 

4.61 

42 (day 36) 


^ Progesterone 15 mg. daily, days 6, 7, S and 23, 24, 25-. 
= Estradiol benzoate, 5 mg. daily, days iy-2; inclusive. 


V.F. was a ao-year'old masculinized girl with ovarian 
insufficient. She was short (144 cm., 4 ft. 8 in.) with a 
relatively long trunk (81 cm. sitting height). The span 
(143 cm.) bore the usual relation to stature. The patient’s 
musculature was sturdy, her manner direct, with a sug' 
gestion of masculinity. Her tastes were feminine. Little 
or no sexual desire was recognized. She had never men' 
struated. The body hair was abundant and of masculine 



EUNUCHOID e e 10 12 14 

J. D. DAYS 

Fig. 4. Effects of estradiol benzoate given intramuscularly 
on the excretion of several urinary constituents and on the basal 
metaboh'c rate and body weight of the eunuchoid J.D. Interrupted 
lines and the corresponding figures on the right designate pre- 
treatment baselines. Shaded areas indicate changes in values int»' 
preted as significant. Blocks summarize the balances detailed in 
table 3. Sulfate was determined and is expressed in terms of o. 
Creatine hydrate, 1.32 gm. daily by mouth. 
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distribution with a moderate excess of unpigmcntcd 
slightly coarse hair on the face The voice was deep 
Mammary areas bore small nipples and no palpable breast 
tissue The clitons was 2 cm long with a well de6ned 
glans and no prepuce The labia ma)ora were not promi' 
nent and contained no gonadal inclusions The urethra 
opened into the vulva Benath the urethra was a narrow 
vaginal openmg admitting a httle finger A cord hke 
structure occupied the utenne position on rectal cxamina- 
tion No prostatic tissue could be felt Neither gonad 
could be palpated Seven years previously Dr T G 
Amos of Detroit had explored the abdomen Small ovaries 


obtained less than 10 mouse utnne units of gonadotropic 
matcnal per day in a 3 day collection 

The data shown in figure 7 were obtained in June and 
July, 1941 She consumed at this time a diet of C 235, P 
54, F 82, Calories 1894, containing an estimated 864 
gm of N, o 65 gm of S, 1 16 gm of P, 1 10 gm of Ca, 
0976 gm of Na, 1 53 gm of Cl and 3 08 gm of K She 
received, in addition, 4 gm of NaCI added at the table 
Because of the warmth of the weather variation was al 
lowed m the amounts of distilled drinking water, the total 
fluid intake varying accordingly from 1650 to 2600 cc 
It was constant at 1900 cc from day i through day jo 



Fig y The effects op estradiol benzoate given intramuscularly on several uri 
nary constituents and body weight of the short hypogonad girl A B Interrupted 
lines and the corresponding figures on the right designate pre treatment baselines 
Shaded areas indicate changes in values interpreted as significant Sulphate was de 
termined and is expressed in terms of S 


and uterus were found in the normal position No tumor 
masses were found m either adrenal Biopsy specimens of 
each Ovary showed numerous follicles largely unde 
velopcd Since pyelograms gave no evidence of kidney dis 
placement at the present time the abdomen was not again 
opened 

The seIJa turcica was normal on roentgen ray examina* 
tion The epiphyseal cartilages of the hand, shoulder, knee 
and pelvis were all ossified, indeed roentgenograms of the 
elbow and knee at 13 years of age showed fusion of 
epiphyses (Dr Amos) The pelvis was interpreted as 
generally contracted 

Colonmctnc measurements of urinary 17 kelosteroids^ 
gave a value of 61 o mg per day (5'day sample) By capon 
assay, 54 1 u of androgenic activity were excreted per 
da> One >car previously a 6 day collection had shown 
122 mg per day with 1 ver>' high androgen assay (capon’s 
comb) of 385; f u per day The equivalent of 5 micrograms 
of estrone was present m both specimens Dr Varney 


(fig 7) and at 2100 cc from day 15 to the end The basal 
heat production ranged from ±0 to +1 and from 1193 
to 1202 total Calories per 24 hours before treatment 

The concentration of several blood constituents was 
unaltered by treatment with estradiol benzoate These 
may be noted as follows plasma proteins 6 20 to 7 01 
gm per 100 cc , plasma non protein N ig to 22 mg per 
100 cc , serum Ca 8 9 to 9 4 mg per 100 cc , P 4 1 to 4 4 
mg per 100 cc , Na 1342 to 14a i meq per liter. Cl 
98 4 to 102 6 m eq per liter and K 4 18 to 4 59 m eq per 
liter 

'Hie estradiol benzoate had no effect on breast buds and 
produced no bleedmg from the uterus on withdrawal of 
treatment She later developed breast tissue during treat 
meat with dicthylstilbestrol while under the cae of Dr 
M E Davis 

B S was a normal 19 year old girl with regular menses 
occurring every 25 to 27 days and lasting 3 days Pam 
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w'as present on occasion during the first day. The experi' 
ment illustrated in figure 8 was performed in April and 
May, 1941. Estradiol benzoate was started on the i6th 
day of the menstrual cycle. She mensturated normally the 
3rd day after stopping treatment, providing an interval 
of normal length. The diet comprised C 280, P 59, F 95, 
Calories 2211; and was estimated to contain 9.44 gm. of N, 
.075 gm. of S, 1. 13 gm. of P, 1.04 gm. of Na, 1.44 gm. of 
Cl and 2.80 gm. of K. To this 4 gm. of NaCl was added at 
the table. The fluid intake, including distilled drinking 


decline of 6.40 gm. per day with 25 mg. of testoster- 
one propionate daily. Since 50 mg. of testosterone 
propionate had no more effect than 25 mg. nearly half 
of the possible androgen influence on nitrogen metab- 
olism was obtained with the small dose of 5 mg. 
daily. J.X. (fig. i, b) further illustrates the same 
point. At the time of maximum effect of 5 mg. of tes- 
tosterone propionate, a decline in urinary nitrogen of 
1.8 gm. per day occurred. In a previous experiment 



Fig. 6. Effects op testosterone propionate given intramuscularly on several 
urinary constituents, basal metabolic rate and body weight of the short hypogonad 
girl R. F. Interrupted lines and the corresponding figures on the right designate 
pre-treatment baselines. Shaded areas indicate changes in values interpreted as 
significant. Sulphate was determined and e.xpressed as S. 


v.'ater, wtis kept constant at 2000 cc. daily. The basal 
metabolic rate ranged from —5 to —9 and from 1307 to 
1255 total Calories per 24 hours. 

DISCUSSION 

Many of the characteristic metabolic effects of 
testosterone propionate may be obtained in the 
eunuchoid with as little as «r mg. daily intramuscu- 
larly. Thus in J.K. (cited by Sandiford, Knowlton and 
Kenyon, 14, fig. 2) a decline in urinary nitrogen of 
3.04 gm. per day at the time of maximum influence, 
occurred with 5 mg. of the androgen as compared to a 


(4) 25 mg. produced a decline of 3.3 gm. per day in 
this subject. A similar distinct reduction in urinary 
nitrogen of at least 3.0 gm. per day is shown in the 
eunuchoid J. D. (fig. 3) with the small dose. Urinary 
inorganic phosphorus was reduced by 5 mg. of tes- 
tosterone daily in both/. X. and J. D., as was urinary 
sodium. Urinary potassium was reduced in/. D. and 
was unaffected in /. X. Urinary inorganic sulfate was 
decisively reduced in both. No change was produced 
in the urinary calcium of either subject. This last was 
to be expected since neither urinary nor fecal calcium 
excretion was affected in an experiment of this dura- 
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tion in the eunuchoid K -D who received 25 mg of 
testosterone propionate daily (table i) The creati- 
nuria induced in / D by oral administration of 
creatine was reduced materially by j mg of testos- 
terone propionate daily It is of passing interest that 
this creatinuria was not further modified by the sub- 
sequent administration of 25 mg of testosterone pro- 
pionate daily The elevation of basal heat production 
mJD during this experiment was insignificant, but 
we have already pointed out that even with heavier 
dosage considerable time may often elapse before 
notable increase m heat production occurs (14) 

The sensitivity of the eunuchoid to the metabolic 


small amounts of androgens necessary to initiate 
metabolic response seem to fall below those required 
for conspicuous evolution of most secondary sex 
characters, the testicular contribution to adolescent 
growth may begin relatively early, before secondary 
sex characters are well advanced An examination of 
Richey’s data (23, figures 5 and 6, p 30 and 31) shows 
that the normal pubertal growth increment is apparent 
more than a years before the advent of axillary hair. 

The metabohe effects of 5 mg of estradiol ben- 
zoate daily in the eunuchoid resemble those of a com- 
parable amount of testosterone propionate in several 
respects There is a general agreement with the find 



effects of small amounts of testosterone propionate is 
duplicated in the growing boy (15) and is accordingly 
of considerable biologic interest We have previously 
discussed our reasons for believing that the androgens 
exert an important, even though insufficiently de- 
fined, somatotropic influence (4, 5) Many of the 
metabolic phenomena described here and elsewhere 
appear to be the chemical manifestations of tissue 
growth, exemplified by the progressive gams in 
height and weight of undergrown, underdeveloped 
hoys treated with testosterone propionate (16, 17, 18) 
methyl testosterone (19, 20) and chorionic gonado 
tropins (21, 22) It IS likely, therefore, that the tes- 
ticul ir honnone makes a physiological contribution to 
the masculine adolescent growth spurt Since the 


mgs of Thorn and Engel in the normal male dog and in 
the woman with Addison’s disease (2) The data are 
given in figures i, a and 2 for/ X and in figures 3 and 
4 and tables 2 and 3 for /. D There was a decline in 
urinary mtrogen, fairly well defined by the fourth 
day of treatment, reaching a maximum by the fourth 
to the eighth day, and sustained often with some ir- 
regularity for 10 to 12 days after cessation of the in- 
jections As is often the case with testosterone pro 
pionate in the eunuchoid, no evidence of a compensa- 
tory loss of urinary nitrogen was obtained during the 
recovery period The degree of decline approximated 
that obtained with 5 mg of testosterone propionate 
m the same patients Fecal nitrogen was unaltered 
(table 3) and the concentration of several nitrogenous 
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constituents of the blood — blood urea, plasma pro- 
tein and non-protein nitrogen — was not increased 
(table 5). In these respects also the response was simi- 
lar to that characteristic of testosterone propionate 
(table i). 

As with testosterone propionate, the point of de- 
posit of the retained nitrogen is obscure. Expansion of 
the extravascular, extracellular fluid compartment of 
the body even to the full extent of the weight gained 
would account for only a minute fraction of the nitro- 


while nitrogen retention is still proceeding after ces- 
sation of treatment. Water retained with sodium and 
chloride is therefore in all probability largely respon- 
sible for the weight increment in brief experiments 
with estradiol benzoate, just as it is with testosterone 
propionate. 

Urinary inorganic phosphorus consistently de- 
clined under the influence of the estrogen in all 4 ex- 
periments in the 2 eunuchoids. Fecal phosphorus was 
unaffected and the concentration of inorganic phos- 



5 10 DArs IS 20 2 S 

Fig. 8. Effects of estradiol benzoate given intramuscularly on 
several urinarj' constituents, basal metabolic rate and body weight 
of the normal young woman B. S. Interrupted lines and the cor- 
responding figures on the right designate pre-treatment baselines. 
Shaded areas indicate changes in values interpreted as significant. 
Sulfate was determined and is expressed in terms of S. 


gen retained (0.14 gm. in J. D., experiment 1). Pre- 
sumably protein is deposited somewhere and there is 
now no evidence permitting decision as to whether 
the locus is the same as with testosterone propionate 
or not. Obviously, growth of internal female geni- 
talia is not essential for the phenomen. As with tes- 
tosterone propionate (4) the amount of body weight 
gain attributable to retention of protein, with asso- 
ciated water in skeletal or visceral tissue, falls short 
of accounting for the actual weight gain (300 gm. at 
day II, in J. D., fig. 3 as compared to 800 gm. of ac- 
tual gain). Furthermore, weight is commonly lost 


phorus in the serum was not increased (tables 2, 3)- 
Neither urinary nor fecal calcium nor the calcium 
content of the serum were affected (figs. 3, 4, table 3). 
These reactions were similar qualitatively and quan- 
titatively to the response to testosterone propionate 
(fig. 1, b, 3; tables 1, 2, 3). While the influence of es- 
tradiol benzoate on inorganic phosphorus metabolism 
in these subjects is in agreement with the results of 
Thom and Engel on the normal male dog and the 
woman with Addison’s disease, and those of Ah 
bright, Bloomberg and Smith in women with osteo- 
porosis, the latter group demonstrated notable cal- 
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cium retention in their subjects Either the osteo 
porotic women were especnlly sensitive to the cal 
cium retaining properties of estradiol benzoate or the 
length of our periods of treatment was insufEcient to 
develop this effect, despite our substantially heavier 
dosage Since the maximum calcium retention in the 
women with osteoporosis occurred at about 20 days, 
more protracted study of the eunuchoid is obviously 
necessary Within the limits of our experimental pe 
nods, however, retention of inorganic phosphorus 
seems more lihely to be correlated with that of nitro 
gen than with that of calcium 

In J D (fig 4) urinary sulfate dechned during 
treatment with estradiol benzoate This was not as 
conspicuous however as with the same dose of tes 
tosterone propionate (fig 3) and was hardly apparent 
in the other experiment on this same subject (fig 3) 

The consistent sharp decline in urinary sodium ex 
cretion m all 4 experiments on the eunuchoids is in 
agreement with the repeated demonstration by Thom 
and his coworkers of the sodium retaining action of 
estradiol in both dogs and man (1, 2, 24) As in the ex 
periments with testosterone propionate, sodium 
diuresis occurs in the early phases of the recovery pe 
nod while nitrogen retention is still going on V^le 
the extent of the decline in urinary sodium excretion, 
may somewhat exceed that induced by testosterone 
propionate (/X) the difference is not as great as in 
the dog m which testosterone has little or no sodium 
retaining action (2) 

Urinary potassium excretion 15 judged uninfluenced 
by the estrogen InJ D (fig 3) the initial baseline is 
probably too high by virtue of two values at the be 
ginning of the experiment, and the comparison of the 
treatment period with the recovery baseline indicates 
no decisive influence This is in agreement with the 
results of the other three experiments (J X , fig r, a, 
2, 7 E) , fig 4) Five mg of testosterone propionate 
«iay (J E) , fig 3) or may not (J X , fig 1, b) reduce 
urinary potassium excretion This response is usually 
distinct with 25 mg daily 

An increase of i to 1 y kg in body weight may oc 
cur as a result of treatment with estradiol benzoate 
(j X,fig 7, a, 2 , 7 D.fig 3) or may not be apparent 
(i E) , fig 4) This gam m weight must be due largely 
to water retention presumably chiefly in association 
with retained salt, as previously noted In some ex 
periments (7 X , fig 2) unne volume is sharply re 
duced during treatment to rise thereafter, in others 
(7 X,fig I, a) the variations in unne volume are less 
satisfactory, presumably because uncontrolled forces 
modifying water metabolism exert complicating in 
flucnccs 

When creatmuria was sustained at high le\els by 
creatine ingestion in 7 D no reduction in the amount 
excreted was obtained when estradiol benzoate was 


given (fig 3, 4) This is in distinct contrast to the de 
pression of exogenous creatine excretion by 5 mg 
doses of testosterone propionate (fig 3) Jailer’s ex- 
perience (25) in the male monkey was similar, al 
though the amount of this estrogen (100 R u , o 017 
mg ) was not as large as that of the androgen (a-y 
mg) Kun and Peczinek (27) likewise describe the 
creatmuria of the castrated male rat as reduced by 
‘proviron’ but not by ‘progynon,’ and Schittenhelm 
and Buhler (28) suggest the same difference in the 
hypogonad human male receiving small amounts of 
the sex hormones orally At first thought one is in 
dined to relate reduction of creatmuria to an im 
provement in the metabolism of muscle and to sup 
pose accordingly that testosterone has an advantage 
over estradiol m this regard Such a supposition 
would be in agreement with the observation of 
Pajanicolaou and Falk (26) that testosterone pro 
pionate, but not urinary estrogens (‘amniotm’) would 
induce hypertrophy of thestemporal muscle of the 
castrated male or normal female guinea pig While 
this interpretation may be correct, recent studies of 
Wilkins, Fleischmann and Howard (20) indicate that 
the effects of androgens on creatine metabolism are 
more complex than they first appeared to be In un 
derdeveloped dwarfish boys retammg nitrogen and 
growing under the influence of oral methyl testoster^ 
one, creatine excretion on a creatine free diet sub 
staintially increased m time The question arises as to 
whether the enhanced creatmuria m their subjects, 
m which there was every reason to suppose a char 
acteristic metabolic effect of androgens, was due to 
the use of methyl testosterone rather than testoster 
one propionate Until this matter is settled by experi 
ment, we do not feel that we can force the concept of 
obligatory assoaation between the effects of andro 
gens on muscle and reduction in excretion of ingested 
creatine 

No distinct effect on basal heat production was m 
duced by estradiol benzoate in the eunuchoid J D 
but small amounts of testosterone propionate likewise 
fell to make much difference in the relatively brief pe 
nods studied here 

The effects of 5 mg of estradiol benzoate, daily, m 
the sexually underdeveloped short girl, A B , resem 
blc very closely those m the eunuchoids Urinary ni 
trogen, inorganic phosphorus and sodium excretion 
were depressed, the last temporarily, while potassium 
excretion was unaffected (fig 5') Sulfate excretion was 
probably depressed, but the return to the baseline 
during recovery was insufficiently deasive There 
was no change in the concentration of serum sodium, 
potassium, inorganic phosphorus or packed red cells 
A slight depression in concentration of blood urea m 
trogen is suggested (table 4) The data on the effects 
of progesterone charted will not be discussed as we 
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have not as yet secured repeatable metabolic effects in 
man with this steroid. 

A. B. belongs to the group of dwarfish, sexually 
immature women with high urinary gonadotropin 
titers described recently by Varney, Kenyon and 
Koch (13) and by Albright, Smith and Fraser (ja). It 
IS of interest that her capacity to retain nitrogen was 
excellent, despite her moderate limitation of growth. 
In a second individual of this type (R. F.) testosterone 
propionate, 25 mg. daily, intramuscularly, is seen to 
exert its characteristic metabolic effect (fig. 6). 

Wlien ovarian insufficiency, however, is accompa' 
nied by evidences of gross masculinit^tion, estradiol 
benzoate may exert little or none of its usual action. 
V. F. was a mascuHnized girl of 20 with enlarged cli' 
toris, hypoplastic breasts and uterus, amenorrhea, 
deep voice, masculine hair distribution, firm, welbdc' 
vcloped musculature and short stature due to prema- 
ture ossification of epiphyseal cartilages of the long 
bones. At this time she excreted 61 mg. of 17'ketO' 
steroid material per day (colorimetric) and 50 i.u. of 
estrone equivalents per day. Previous surgical explo- 
ration, with biopsies of both ovaries showed ovarian 
tissue present but had not demonstrated an adrenal 
tumor. It is likely, however, that her adrenals were 
the source of the excessive androgens. V. F. (fig. 7) 
gave no distinct evidence .of response in urinary ni- 
trogen, inorganic phosphorus or chloride to estradiol 
benzoate even when the dose was elevated to 26.6 
mg. in 3 days. The concentration of several blood con- 
stituents was unaltered (see protocols). There was no 
growth of breast tissue in the 16 days of treatment 
with the estrogen, nor was there any withdrawal 
bleeding thereafter, this subject contrasting in both 
respects with A. B. It may be inferred that V. F.’s 
indigenous hormones interfered with metabolic re- 
sponse to estradiol benzoate. This interference could 
be by some direct or indirect endocrine mechanism, 
or simply by virtue of exerting metaboUc influence to 
the limit of the organism’s capacity for response. The 
suppression of estrogen effect was not complete how- 
ever in all respects. Diethylstilbestrol, i mg. daily in 
the hands of our colleague Dr. M. E. Davis eventually 
induced substantial growth of breast buds in this 
girl. 

The increase in urinary creatine during the course 
of estradiol benzoate treatment in V. F. constitutes 
an, as yet, isolated obsen,'ation. It was certainly not 
apparent in the study of the normal woman B. S. 
Urinary creatinine in V. F. may have been irregu- 
larly decreased at this time, although one naturally 
hesitates to rely too much on minor changes in creati- 
m’ne excretion. This phenomenon of heightened 
creatinuria requires confirmation and further study 
before speculations as to its mechanism can be use- 
fully entertained. 


The effects of 5 mg. of estradiol benzoate daily 
were studied in a normal young woman (B. S., fig. 8) 
in the interval between menstrual periods. Character- 
istic reduction in urinary excretion of nitrogen and 
inorganic phosphorus was induced. Urinary inor- 
ganic sulfate declined slightly. Sodium and chloride 
excretion declined, effects more likely due to the 
large amount of added estrogens than to the smaller 
amounts of endogenous hormones. The well-defined 
rise in urinary potassium excretion in this subject is 
anomalous. We have not seen it elsewhere, but hesi- 
tate to regard it yet as characteristic of the normal 
woman. The increase in body weight seems distinct. 
There was no change in basal heat production. 
Creatine and creatinine excretion in the urine were 
judged unaffected. There is accordingly no evidence 
that normal femim'ne hormones modify the reaction 
of the organism to estradiol benzoate, if one excepts 
the curious data on urinary potassium excretion. We 
have previously noted that the normal young woman 
either might give the usual metabolic response to 25 
mg. of testosterone propionate daily or might respond 
indistinctly in several respects (5). Urinary potassium 
showed no exceptional behavior in this earlier work. 

It may be concluded that estradiol benzoate, when 
administered in sufficient amounts to sexually under- 
developed men, to sexually underdeveloped women 
with little or no maturation of secondary sex char- 
acters and to normal women shares several of the 


metabolic properties of testosterone propionate. Re- 
tention of nitrogen, inorganic phosphorus and sodium 
may be induced with either substance. In other re- 
spects some differences may exist. Urinary potassium 
excretion was not affected by 5 mg. of estradiol ben- 
zoate daily save in the normal woman in whom it was 
increased. Testosterone propionate always reduces 
urinary potassium as far as we know, if it affects it at 
all, but this influence may not always be apparent 
with 5 mg. daily. While urinary sulfate was not al- 
ways conclusively depressed by estradiol benzoate, 
there are sufficient suggestions of this effect to ex- 
clude emphasis on this point as a decisive distinction. 
No evidences of increased heat production due to es- 
tradiol benzoate have been secured, but 5 mg. of 
testosterone propionate daily will often not increase 
heat production in relatively brief periods of treat- 
ment. Creatinuria, when sustained at high levels by 
creatine ingestion in the eunuchoid, was not depresed 


by estradiol benzoate as it was by testosterone pro- 
pionate. Tentatively, this seems a valid distinction 
between the properties of these two substances but it 
cannot serve as yet to differentiate the metabolic ef- 
fect of the estrogen from that of all androgens. As 
previously noted, methyl testosterone given ora y 
will enhance creatinuria in undergrown underdeve - 
oped boys (20). Thus, none of the metabolic effects 0 
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androgens demonstrable in hypogonad individuals 
can as yet be held to be consistently and exclusively 
associated with the androgemcity of these steroids 
Both in this paper, and elsewhere, we have at- 
tempted to relate the anabolic effects of the androgens 
m man to processes of somatic tissue growth Unfor- 
tunately, the term ‘somatotropic’ which we have 
used, must still be used loosely as the sites of new tis- 
sue deposit in man are difficult to ascertain precisely. 
The question now arises as to whether the somewhat 
similar metabohe properties of the estrogens justify 
the hypothesis that the ovary as well as the testis ex- 
erts an anabolic influence on non genital tissues in 
man Albright, Bloomberg and Smith (8) have already 
suggested such an anabolic action of the estrogens on 
the bone matrix of osteoporotic women, accounting 
thus secondarily for the retention of calcium and 
phosphorus induced The data given here for the 
eunuchoid make it sufficiently clear that growth of 
female genitalia does not solely determine the reten- 
tion of such constituents of tissue as nitrogen and 
phosphorus It is thus well within the realm of pos 
sibility that the estrogens normally exert a somato- 
tropic influence during the growth period m man 
Sufficient attention has not as yet been given replace- 
ment doses of the estrogens, however, to permit 
judgment as to the likelihood of such an influence 
The amounts of androgens which exhibit anabolic 
effects are small in physiologic terms The correspond- 
ing amounts of estrogens are grossly above physio- 
logic levels W. M Allen (29) has estimated that only 
5 mg of estradiol benaoate given over 3 weeks of time 
are necessary to prepare the uterus of the castrated 
woman for withdrawal bleeding This is about one- 
twentieth of our dosage The careful studies of John- 
ston, using estrone in the growing girl, certainly do 
not encourage the view that small amounts of estro- 
gens produce measurable nitrogen and calcium reten- 
tion Nor could Sherman, Gillett and Pope (30) dem- 
onstrate periodic fluctuations of nitrogen or phos- 
phorus metabohsm during 3 menstrual cycles in 2 nor- 
mal women Thom and his coworkers (31) have sug- 
gested that the salt and water-retaining properties of 
the sex hormones are responsible for the conspicuous 
periodic gains in weight of some menstruating women 
Thom and Emerson (24) however speak of special 
pre disposing influences in such individuals The en- 
tire matter of the general metabolic role of physio 
logic amounts of ovarian secretions in man therefore 
must be kept open, pending detailed quantitative 
study ® 

The role of ovarnn hormones m somatic growth is 

* pr Ephraim Shorr has hndly * 

pubhshed data of hjs demonstra 
physiological doses as judged by 

tinci nitrogen retention in amenorrhac girls and young v.omen 


of especial importance in interpreting the mecha- 
nisms of the shortness of such girls as A B andR F. 
who have manifest ovarian insufficiency and such 
high values of urinary gonadotropins as to indicate 
that their anterior pituitanes secrete as much gonado- 
tropic material as those of the normal woman Var- 
ney, Kenyon and Koch (13) and Albright, Smith and 
Fraser (32) have discussed this problem and called 
attention to the largely neglected senes of German 
necropsies in which shortness of stature and ovarian 
aplasia were associated Varney and his coworkers 
noted that the tallness of certain hypogonad women 
rendered Rossle’s hypothesis (33) that the ovaries 
were essential for the attainment of normal stature 
difficult to accept, but pointed out that ovarian in- 
sufficiency might be of importance m cases where the 
growth endowment of other origin was imperfect. 
The present studies demonstrate that the tissues of 
these people may retain certain of the constituents of 
protoplasm, either under the influence of estradiol 
benzoate (A B ) or testosterone propionate (R F ) 
It should be noted that the role of feminine androgens 
as well as of estrogens must be considered in the 
study of the girl’s growth. Wilkins, Fleischmann and 
Howard (20) observed growth of short poorly devel- 
oped girls with methyl testosterone, although not 
with diethylstilbcstrol 

In numerous experiments on the growing rat and 
mouse, estrogens in large amounts have been shown 
to have a dwarfing effect Loss of nitrogen accompa- 
nies the diabetogenic action of estrogens in nats (34, 
35) Nowhere m our work or in that of others, with 
the possible exception of that of Johnston, has any 
metabohe influence compatible with such properties 
been described in man All human metabolic studies, 
however, have necessarily been brief and extreme 
dosages have been avoided The cessation of feminine 
growth withm a few years after menarche, at a time 
when high levels of estrogen secretion are sustained 
by the human ovary, suggests the need for search for 
properties of the estrogens more compatible with the 
growth inhibition observed in rodents 

SUMMARY 

I. Five mg of testosterone propionate intramus- 
cularly daily in 2 eunuchoids produced characteristic 
reduction in urinary nitrogen, inorganic phosphorus, 
sulfate and sodium excretion In one, urinary potas- 
sium was reduced. Crcatinuna when sustained at 
high levels by creatine ingestion, was reduced by the 
androgen Basal heat production was unaltered. The 
,^eunuchoid organism is thus quite sensitive to the 
metabolic effects of androgens 

2 Five mg of estradiol benzoate, intramuscularly 
daily m 2 eunuchoids, one hypogonad woman and one 
normal woman induced reduction in urinary nitro- 
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gen, inorganic phosphorus and sodium excretion. 
Urinary sulfate was probably reduced in one eunuch' 
oid and in the women. Urinary potassium was elc' 
vated in the normal woman. Otherwise it was unaf- 
fected. Creatine excretion in the eunuchoid, when 
sustained at high levels by creatine ingestion, was not 
reduced by estradiol benzoate. This is in contrast to 
the effect of the androgen. Basal heat production was 
unaltered. Several of the metabolic effects of tes- 
tosterone propionate are shared by estradiol benzoate 
given in sufficient amounts. 

3. A masculinized girl (adreno-genital syndrome) 
showed none of the usual metabolic effects of estradiol 
benzoate. Creatinuria was increased. 

4. Hypogonad women of short stature and with 
high urinary gonadotropin titers respond well to the 
metabolic influences of either estradiol benzoate or 
testosterone propionate. 

5. It is not yet clear that the ovarian secretion in 
physiologic amounts exerts any general anabolic in- 
fluence on non-genital tissue. 
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I n A PREVIOUS communication we have noted that 
several of the metabolic effects of testosterone 
propionate m the adult eunuchoid could be ob' 
served m fairly well defined form with a dosage as 
low as 5 mg. daily (i, 2) This considerable sensitivity 
of the organism to the androgen is of great interest 
since such small amounts of testosterone propionate 
seem to fall well below requirements for replacement 
m adults, a s nearly as these can be judged by repair of 
secondary sex characteristics and maintenance of nor' 
mat urinary androgens (discussed in ref t). Since 
many of these metabolic phenomena appear to be the 
chemical expressions of non'genital tissue growth (3, 
4) It becomes likely that the androgens may play a 
part m somatic growth at a time when the evolution 
of secondary sex characters is at least not conspicu' 
ous Normally the boy s pubertal growth spurt is ap' 
parent some time before tbe appearance of axillary 
hair (5) Well'defined growth m height and weight in 
boys has now been induced by several observers using 
testosterone propionate intramuscularly (6, 7, 8) and 
methyl testosterone orally (9, 10) Chorionic gonado' 
tropin likewise produces an increase in height and 
weight of boys (ii, 12), presumably by virtue of 
stimulation of the testes These phenomena were 
predictable from early clinical studies of the victims of 
testicular tumors producing androgens (13, 14) 

It IS therefore quite reasonable that the metabolic 

Rcccucd for publication September 8, 1941 
^ The rrctatolic studies were supported by a grant from the 
Committee on Research in Endocnnology of the National Re- 
search Council 

*The urinary assays were made possible by a CTant from the 
Committee for Research in Problems of Set or the National 
Research Council, and by the Wallace C and Clara A Abbott 
Mcmonal Fund of the University of Chicago 
^ The testosterone propionate (Orcton) and chorionic gonado 
tropin (Pranturon) were provided bj Dr Erunn Schwenk and 
Dr Max Gilbert of the Schermg Co , Bloomfield, N J 


effects of testosterone propionate or methyl testostcr 
one and those of the testicular hormone should coin 
cide Nevertheless, the identity of the actual seerc' 
tion of the testis cannot be said to be established, 
however probable testosterone seems to be as a can' 
didate (15) It is accordingly of importance to com' 
pare the metabolic effects of the synthetic agents with 
those of the testicular hormone itself m some detail. 
Enhanced testicular secretion may be induced by 
chorionic material in suitably sensitive immature 
boys; such a 13 yearold boy> previously shown to be 
responsive, was utilized in this study. Chorionic ma' 
terial is not known to exert effects on somnuc tissues 
of mammals other than those mediated th^^ugh the 
gonads It has not been possible for us to 'secure ex' 
plicit control of this point however by the study of 
a youthful castrate. The view that any metabolic ef' 
fects of chorionic material represent the consequences 
of testicular stimulation only thus rema.ins an as' 
sumption, albeit a likely one. The current press of 
circumstances prevents inclusion of more subjects 
but the results obtained in the boy R D. seem suffi' 
ciently decisive to record 

METHODS 

The subject, R D , was studied in the hospital and 
given a constant diet. The chemical and metabolic 
methods used have been described previously (2, 4). 
Aliquots of urine for chemical study were set aside 
and the rest of the urine was extracted with benzene 
after hydrolysis for 15 minutes and then separated 
into neutral (androgenic) and phenolic (estrogenic) 
fractions (16). Androgens were determined by rc' 
sponse of the chick comb, as described by Johnston 
and Koch (17), 17 ketostcroids were determined on 
the neutral fraction by Holtorff and Koch’s modifica- 
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tion of the Callow technique (18); estrogens by the 
method of Varney and Koch using uterine weight in 
the immature mouse (19). Values for the androgens 
are expressed in international units (i i.u. = activity 
of o.i mg. of androsterone) ; for the ly^ketosteroid in 
terms of color production equal to that of stated 
amounts of androsterone; and estrogens in equivalents 
of estrone (i microgram equivalent = 10 i.u.) 


PROTOCOL 


R.D., an intelligent Italian boy, was first seen by us in 
1937 when he was 9 years old. He had weighed 7 lb. 3 
ounces at birth, following a difficult instrumental delivery. 
Growth had been slow since; at 9 he was 3 ft. 9.5 in. 
(117 cm.) tall and weighed 43 lb. (19.9 kg.). There was no 
family history of dwarfism. Except for bilateral un- 
descended testes no further important defect was apparent 
on physical examination. His head seemed relatively large 
and the frontal bones were prominent. A roentgenogram 
of the sella turcica, repeated in 1941, showed nothing un- 
unusual. A series of films of the right hand is available. In 
1937, at the age of 9, the epiphysis of the distal ulna, and 
the greater multangular had not appeared and the lesser 
multangular and scaphoid were very small. According to 
Todd’s standard (20) his bone age was a little below 6 
years. In 1938, at age 10, the ulnar epiphysis and the 
greater multangular had appeared and enlargement of all 
carpal bones was distinct. His status was about 7 years 
and 3 months according to Todd. In 1939, at 11, only the 
pisiform was absent. In 1941, at 13, all carpal bones were 
present and of good si^e, and the only evidence of depar- 
ture from the standard lay in the relative lack of compact 
disposition of the carpal bones. Age is difficult to estimate 
at this time but a retardation of two years may have been 
present. A steady, if delayed, growth and maturation had 
proceeded through the years of observation. His growth 
in height of 21 cm. in 4.5 years, as compared to an average 
normal growth of about 25 cm., is in accord with this. 
Dentition departed somewhat from this picture, being 
well in advance of schedule, even at the age of 9. Dr. 
Blayney noted, for example, that the cusp of the lower 
left second molar could then be felt beneath the soft tissue 
indicating imminent eruption of a tooth not usually 
present before 12. The incisal halves of the central in- 
cisors were hypoplastic, indicating defective calcification 
at one period in his childhood. This defect was not ap- 
parent elsewhere. 

Fundi and visual fields were not abnormal. Basal meta- 
bolic rates of +29 and +15 (Mayo Foundation standards) 
at 9 were not in accord with the clinical findings. Nu- 
merous subsequent determinations ranged from +2 to —9. 


A urea clearance at the age of 13 was 36 



slightly below a normal range of 40 to 65. Blood urea N 
was 10.5 gm. per cent; serum inorganic phosphorus, 5.2 
mg.%. The results of urine examination were repeatedly 
negative. The intravenous insulin tolerance test of Al- 
bright, Fraser and Smith (21) was normal in 1941. The 
serum Wassermann and Kahn reactions were negative. 


and red and white cell counts, differential and hemoglobin 
were normal. 

On two occasions previous to the metabolic study re- 
corded here courses of treatment with pregnancy urine 
extract were undertaken. The first course between July 
19, 1937 and February, 1938, resulted in the emergence of 
the right testis into the inguinal canal and some growth 
of the phallus. Between March 2 and July 5, 1940, he 
received i grain of thyroid daily. A scant amount of pubic 
hair was first noted in April, 1940, at the age of 12, and 

5 months later a rounded prostate, the area of a nickel, 
could be felt for the first time. The po.sition of the testis 
however had not improved and since puberty was ap- 
pearing spontaneously, it was necessary to proceed with 
surgery. A preliminary course of chorionic gonadotropin,’ 
150 I.u. 3 times weekly for 2 weeks and 750 i.u. 3 times 
weekly for 2 weeks, evoking further enlargement and hy- 
peremia of the phallus, did not produce descent of the 
testes. 

On Dec. 18, 1940, Dr. Vermeulen performed the first 
stage of a bilateral Torek orchidopexy. A large right 
testis 3 cm. long was found at the internal inguinal ring 
and a smaller left testis i cm. long was located above the 
internal ring. Fibrous bands investing the spermatic cords 
were severed and the left spermatic artery and vas de- 
ferens freed behind the peritoneum so that both testes 
could be brought into the scrotum, and anchored to the 
thighs. The second stage was performed in June, 1941. 
In the fall of 1941 both testes were in satisfactory position 
and of normal consistency, the right measured 4 X3 X 3-4 
cm., the left 3.6X3.oXa.a cm. The phallus was 6 cm. 
long, the prostate about 2 cm. in diameter. A small amount 
of public and axillary hair was present. The \foice was 
juvenile. In the year subsequent to the studies reported 
here the voice deepened decidedly and he grew 4 cm. in 
height without treatment. 

It is not possible at present to account for the subject s 
short stature. His growth is now proceeding at a fairly 
normal rate. Some obscure factor operated in early child- 
hood to retard progress temporarily. Malnutrition may 
have played a part, as his mother spoke of his poor appetite 
during his childhood. Urinary gonadotropins,'* gave a 
value of 20 mouse units per 24 hours in the fall of 194 ° 
when R.D. was 12. This normal figure was to be expected 
from the spontaneous growth of the patient’s prostate 
gland at that time. Mechanical factors seemed to have im- 
peded testicular descent. 

In September, 1941, the boy, then 13, entered the 
hospital for metabohe study. He was at that time 138 cm. 
(4 ft. 6 in.) tall and weighed 35.3 kg. (78 lb.). Results of 

6 basal metabolic rate determinations ranged from —8 
to +2. (Mayo Foundation standards) averaging —5, yield- 
ing from 1185 to 1328 Calories per 24 hours, averaging 
1238. He was placed on a constant diet of C 266 gm., 
P 66 gm., F 117 gm.. Cal. 2381. This was estimated to 
contain N 10.6 gm., S 0.59 gm., P 1.28 gm., Ca 1.28 gm., 
K 3.65 gm. and Na 1.07 gm. To this 4 gm. of NaCl was 
added at the table. The fluids, including distilled drinking 
water, were kept constant in composition and amount 

■' The urinary gonadotropins were determined by R. F. Varney 
of the Department of Biochemistry. 
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(1850 cc daily) He attended school regularly, taking his 
prepared lunch and carrying a bottle for one urination at 
home at noon We are greatly indebted to both the boy 
and his mother for their patient cooperation The values 
for the urinary creatinines were reasonably consistent 
and It IS believed that there were no serious errors There 
was insufficient time on school mornings for breakfast, 
basal metabolic rates and school so that we have insuf' 


depression of urinary inorganic phosphorus, sulfate 
potassium and sodium is as great in the 13'year 0 
boy if allowance is made for the greater variability ot 
these effects Creatinuria was depressed by testoster- 
one propionate as it was in several eunuchoids show- 
ing considerable amounts of creatine in the urine 
while on a general diet (3) or ingesting creatine (2, 4). 
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Fig I Comparative metabolic eppects of testosterone propionate and chononic gonado 
dotropin on R D , a short but growing boy in the early phases of spontaneous puberty 


ficient data on heat production dunng the course of 
treatment Scattered readings are listed according to the 
days in 6gure i and provide no evidence of significant 
change 


Day 

BMR 

Cal per Hour 

RQ 

4 

+2 

55 4 

0 80 

11 

-3 

53 7 

0 83 

18 

-7 

5 ' 5 

0 86 


±0 

55 3 

0 80 


+3 

57 a 

0 80 


DISCUSSION 

R D , a short but growing 13 year old boy with a 
few signs of early puberty, responded in much the 
same manner to 5 mg of testosterone propionate daily 
(fig 1) as do adult eunuchoids to this amount (i, 2) or 
(3, 4) The 45; mg of nitrogen retained per kg 
per day at the time of maximum effect of the androgen 
corresponds very closely to the 27 to 41 mg recorded 
for the 3 eunuchoids receiving an identical dose, the 


This point IS of interest in view of Duckworth’s find- 
ing that the creatine tolerance of normal boys in the 
age range of 7 to ly years could not be altered by tes 
tosterone propionate (22) Jl D 's weight increased 
at the usual time dunng treatment and to the usual 
extent but the baseline was not resumed on cessation 
of the injections, and the entire effect may be con- 
sidered blurred by his tendency to gain weight 
throughout the experiment As noted in the protocol, 
scattered readings indicated no modification of basal 
heat production or of the respiratory quotient 

Chorionic gonadotropin, 750-1500 i u per day, 
induced a general metabolic response in R D , the 
pattern of which corresponds very well to that ob 
served with testosterone propionate The more gra 
dual return of the affected urinary constituents to 
ward the basehne on cessation of treatment with the 
gonadotropin is not to be stressed In numerous ex 
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periments with testosterone propionate previously- 
undertaken here (2, 3, 4) the resumption of baseline 
values has required more time than in R. D. It is not 
clear, however, that the effects of chorionic gonado^ 
tropin correspond precisely to those of methyl tes' 
tosterone given orally. While methyl testosterone 
produces distinct reduction in urinary nitrogen, in' 
organic phosphorus, sodium, potassium and chloride 
(9, 10) Wilkins, Fleischmann and Howard (10) have 
clearly shown that it will, in time, increase creatinu' 
ria in the boy on a creatine-free diet. While much 
more detailed comparison between testosterone pro- 
pionate and methyl testosterone is necessary in this 
regard, the present experiment suggests that the tes- 
ticular secretion may differ from methyl testosterone 
in its influence on creatine metabolism. 


Table i. Effect of testosterone propionate and chorionic 

GONADOTROPIN ON URINARY STEROIDS OF R. D. 


Day 

No. 

Androgens, 

17-ks., 

Estrogens, 
f / g . estrone/day 


days 

i.u./day 

mg./day 

Control 

6 

4-6 

7-2 

I 

Control 

la 

6 

6.2 

<0.5 

7-10 

4 

6 

5-7 

<i 

11-16 

6 

6 

4.8 

I 

17-20 

4 

7 

5-4 

J ~2 

22-27 

6 


7.6 

0.5 

28-30 

3 

5-6 

6.6 

<0.7 

31-36 

6 


4.6 

0.6 

37-41 

5 


4.6 

0,2 


Five mg. of testosterone propionate was given daily from day 6 
through day lo: 750 l.u. of chorionic gonadotropin was given 
daily from day 21 through day 27, 1500 i. u. of choiionic gonado- 
tropin was given daily from day 28 through day 30. The numera- 
tion of days corresponds to that in figure i. 

I 

The amount of nitrogen retained under the influ- 
ence of chorionic gonadotropin at the time of maxi- 
mum effect is 65. mg. per kg. per day. This is some- 
what greater than was secured with 5 mg. of testos- 
terone daily in R. D. or in the 3 eunuchoids studied. 
It corresponds very well with the 63 mg. per kg. per 
day average (range 51-83) for 6 experiments in 5 
eunuchoids receiving 25 mg. of testosterone propio- 
nate daily. The individual variation in the degree of 
influence exerted by testosterone propionate on other 
urinary constituents is greater than with nitrogen. It 
is often difficult to relate the extent of effect to dose or 
to secure greater consistency by taking body weight 
into account. One may, however, say that the effects 
of chorionic gonadotropin are as substantial as those 
of 5 mg. or more of testosterone propionate daily. 
The rather insignificant reduction in urinary potas- 
sium with the chorionic material may be matched by 


the complete absence of effect of 5 mg. of testosterone 
propionate in the eunuchoid J. X. (2) A comparative 
table of the data on several subjects is given in an- 
other paper (23). 

We regret that we are unable to present data on 
calcium metabolism. It is highly desirable that this be 
undertaken. The growth in height and development 
of bone described in children receiving several andro- 
gens and chorionic gonadotropin attests to the even- 
tual deposit of calcium salts in these individuals. 
Calcium retention has been clearly shown to occur 
under the influence of testosterone propionate in 
Cushing’s syndrome (24) and in an aged man with os- 
teoporosis (25) and is to be expected in the child given 
sufficiently protracted study. 

Table i shows that the urinary excretion of 17- 
ketosteroids, of androgens and of estrogens was un- 
altered during treatment with either testosterone 
propionate or chorionic gonadotropin. It has been 
abundantly demonstrated that the larger amounts of 
testosterone propionate will produce notable in- 
creases in urinary androgens (26-29). Fewer data are 
available concerning small doses. Holtorff and Koch 
(18), however, have recorded both colorimetric and 
biologic assays on the urine of our eunuchoid J. K. 
(i) while he was receiving 5 mg. of testosterone pro- 
pionate daily. His control levels were 21. i.u. of an- 
drogenic activity and 6 mg. of 17-ketosteroids per 
day. During 15 days of treatment he averaged 43 i.u- 
and 8.5 mg. per day. This represents a 52 per cent re- 
covery of the injected testosterone, if the urinary an- 
drogen be assumed to be androsterone and a 60 per 
cent recovery as a 17-ketosteroid. The values for re- 
covered biologic activity are somewhat, but hardly 
seriously, above those found when 20 to 25 mg. of 
testosterone propionate are given daily to hypogonad 
men, if the same assumptions are made in the calcula- 
tion (27, 28). On any such basis R. D.’s biologic assay 
should have risen 22 i.u. per day and his 17-keto- 
steroids 2.5 mg. per day. While the latter increase 
may have been obscured by fluctuations in the day- 
to-day excretion it seems likely that any such in- 
crease in biologic assay would have been detected in 
view of the constancy of the low androgen values re- 
corded throughout the experiment. We have no ex- 
planation at this time for this result. The recovery 
values in J. K. may well be exceptionally high and 
serve poorly as a guide. In any event, it is of interest 
that the metabolic effects of both testosterone pro- 
pionate and chorionic gonadotropin were distinct at 
times when urinary assays gave no hint of heightened 
activity of testis hormones in the body. It is likely, 
therefore, that the testis may make substantial con- 
tributions to the growth process in the child, without 
inducing any measurable urinary representation or 
such contributions. The appearance of increased 
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airojnts of such a. derived steroid as androsteronc js 
not a necessary companion of physiologic response 

SUMMARY 

In a 13 ycar'old boy 5 mg of testosterone propiO' 
nate daily induced reduction in urinary excretion of 
nitrogen, inorganic phosphorus, sulfate, potassium, 
sodium and creatine 

Chorionic gonadotropin (750 to 1500 i u ) exerted 
essentially the same effects as testosterone propionate 
In several respects the influence was more powerful 
than that of 5 mg of testosterone propionate daily 

The metabolic influences of both agents were un 
accompanied by any change in the urinary excretion 
of androgens, estrogens or 17 ketosteroids 
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I N 1889 BROWN'SEQUARD (i), then 72 yeats old, in^ 
jected a testicular extract into himself and ex- 
perienced a return of his youthful sense of 
well-being. Since this historically important, though 
unrehable experiment, Brown-Sequard’s guiding idea 
that the testis might play some decisive role in so- 
matic senescence has never been entirely lost sight of, 
even though it has acquired little substantial support. 
Such a role demands that the testicular hormone ex- 
ert some important metabolic effect upon non-genital 
tissues, that hormone secretion be reduced during the 
declining years and that aged tissue retain sufficient 
sensitivity to the hormone to make any deficit in se- 
cretion one of material consequence. 

It is now apparent that testosterone propionate, 
when given intramuscularly to the hypogonad or nor- 
mal man or woman, exerts metabolic influences which 
are compatible with the formation of new non-genital 
tissue (2-5). Methyl testosterone given orally evokes 
much the same response, although some differences in 
detail may exist (6). Although there are many uncer- 
tainties concerning the site of this new tissue deposit, 
and the functional consequences of such effects re- 
main a matter for speculation, we must now regard 
the testis as exerting a complex anaboHc influence in 
human economy. Thus the Brown-Sequard hypothe- 
sis, often seeming the oldest of endocrinological 
foibles, requires re-examination. 

The age of tissue often materially influences the re- 
sponse to hormones. Engle (7) has reviewed this 
problem with respect to testicular function. Thus, 
the seminiferous epithelium of the testis of the grow- 
ing rat responds to gonadotropins with sperm forma- 
tion only when the animal is old enough (7). Hooker 
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(8) has described a special enhancement of sensitivity 
of the seminal vesicles of the castrated rat to andro- 
gens at the time of normal puberty. The focal regres- 
sion of prostatic epithelium of man, beginning in the 
forties (9) is compatible with diminished androgen 
production by the testis, but Moore and McLellan 
(10), unable to detect modification of such tissue by 
pre-operative administration of testosterone pro- 
pionate, suggest loss of local sensitivity to the hor- 
mone as a decisive factor in senile prostatic atrophy. 
Carcinomatous prostatic tissue, however, often re- 
tains some dependence upon testicular androgens and 
may regress after castration according to the brilliant 
and provocative work of Huggins and his associates 
(ii, 12). Since the sensitivity of aged tissue to andro- 
gens must be known in order to evaluate the useful- 
ness of any testis hormone available, and to estimate 
the consequences of any deficit, we have extended our 
studies on the metabolic effects of testosterone pro- 
pionate to two old men. Such work is a useful pre- 
liminary to the more difficult task of interpreting 
these chemical effects in terms of the well being of the 
individual. 


METHODS 


The subjects were placed in the hospital and given 
a constant diet providing sufficient caloric intake to 
maintain an approximately constant weight and to 
permit moderate activity about the wards. Metabolic 
and chemical methods used have been previously de- 
scribed (3, 5) with the exception of that for capillary 
blood-glucose on M. L., which was determined by the 
method of Miller and*Van Slyke (13). 

Through the courtesy of our colleagues in the De- 
partment of Biochemistry working under Dr. F. C. 
Koch we are able to quote assays on the urine of these 
subjects. The 17-ketosteroids were measured as de- 
scribed by Holtorff and Koch (14) ; androgens, by the 
capon’s comb, using an inunction prodecure soon to 
be described by Johnston and Koch; estrogens, by in- 
duction of estrus in the spayed rat, the details of 
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which are given by Koch (ly) Extraction of these 
steroids was conducted as previously described (i6) 
Gonadotropins in the urine were precipitated by ab 
cohol and assayed by increase in weight of the uterus 
of the immature mouse (17) 

Through the courtesy of our colleague in the Dc 
partment of Surgery, Dr W W Scott, we arc able 
to quote his determinations of the urinary acid phos 
phatase on our two aged men The method used, to 


Traces of glucose were commonly found in the urine 
Blood glucose values in mg per cent dunng a glucose 
tolerant test follow fasting, 88, hour, 194, a hours, 
an, 3 hours, 174 From + to 4 -'b reduction appeared 
m the unne m all samples after the fating specimen This 
was mterpreted as demonstrating a mild diabetes mcllitus 
A 6'da3 unne collection showed the presence of it 3 
mg of i7kctostcroids (colorimetnc) and the equivalent 
of 8 to 9 microgram equivalents of estrone per day These 
may be taVen as normal Urinary gonadotropins were 20 



Fig z Effect op iNTRAMuscutAR injecitovs op testosterove propiovate on 
several unnary constituents hasalmctalxAcrateand body ueightof the 76'year'old 
man ML 25 iiig was given daily fran day 10 through day i8 Sulphate expressed 
as S v^'as determined 


gether with norms at various ages, are given by Scott 
and Huggins (18) Determinations were made on fresh 
morning unne 

PROTOCOLS 

M L was a 76 yearold man, a patient of Dr H T 
Ricketts who kindly permitted us to make these observa 
tions Save for a moderate grade of arteriosclerosis, a 
moderate enlargement of the prostate gland which had 
provoked no disturbance in the function of the unnary 
tract and a shght hypertension (150/172/76-9011^1 
there were no abnormalities on physical examination The 
urea clearance was somewhat reduced givmg a value of 
uv\ 

g j as compared to a normal range of 60 to 90 


to 30 and 50 mouse units per day which likewise may be 
regarded as normal, the latter value however being a 
little high 

He was studied in January, 1941 At this time the diet 
comprised C 200, P 72, F 161, Calories 2537 This was 
estimated to provide 11 5 gm of N, o 87 gm of S i 67 
gm of P, 1 71 gm of Ca, 3 85 gm of K, 1 27 gm of Cl 
To this was added 4 gm of NaCl at the tab*e The fluid 
mtake, mcludmg distilled drmkmg water, was maintained 
at 2900 cc daily The basal metabolic rate, after training 
averaged —4 (Mayo Foundation standards) yielding 
1439 Calories per 24 hours By virtue of a diet somewhat 
high in caloncs he gained a little over 2 kg dunng the 
rwmdi of the experiment, a gam not attnbutable to the 
treatment with testosterone propionate As seen in table 
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I little or no hyperglycemia occurred on this regime. Uri- 
nary reducing substances were usually absent or present 
only in traces. 

The details of the metabolic mfluence of testosterone 
propionate are shovxm in figure i and table, i. Urinary 
calcium, which is not so recorded, was uninfluenced by 
treatment. A 4-day control period (days 6-9) showed 
0.064 gfn- pst day, a j-day period {days 15-17) showed 
0075 psr day, and a 3'day recovery period {days 
29-31) showed 0069 gm. per day. The androgen had no 


Table 1. Effect of testosterone propionate on various blood 

CONSTITUENTS OF THE AGED MAN, M. L. 


Day 

1 

Blood ‘ 
UreaN 1 

Serum P j 
(inorg) 
mg% 

Glucose in Blood- 
mg % at Hours 


1 

I mg % ^ 

7:30 

II : 15 

4'i5 

9'15 

I 

12 7 

3 

5 

109 

101 

113 

no 

J 

V r 

3 

4 

113 1 

102 i 

108 j 

II6 

8 

9 8 

3 

3 



i 


10* 

XI 0 

3 

6 

102 


104 

125 

15 

82! 

3 

5 1 

97 

lOI 

113 

1 til 

17 

7 8 1 

2 

7 : 

103 

J03 

131 

1 X22 

1 

22 1 

1 10 8 1 

3 

6 

109 

119 

1 118 

1 

24 1 

I IJ 2 1 

1 1 

3 

9 1 

103 

97 

115 

' X20 


• Testosterone propionate 25 mg daily intramuscularly was 
given from days 10 to iS inclusive. 

“ Blood glucose was determined on capillary blood. 


effect either on M L.'s sexual excitability or on his sense 
of well being. As in our previous work there was no influ- 
ence on pulse rate, blood pressure or fasting respiratory 
quotient. These values are, accordingly, not given. Ten 
control determinations for urinary acid phosphatase 
averaged lo units per 100 cc. (range 1.8-20,5). Five deter- 
minations during treatment averaged 10 units (range 
3.4-25 units). These values are well below those of nor- 
mal 5'oung men, who average about 60 units per 100 cc. 
(18). 

S F. was a 76-year-old man with a blepharospasm, due 
m all probability to arteriosclerotic degeneration of the 
extra-pyramidal brain centers. His physician. Dr. R. B. 
Richter, kindly permitted these studies. Except for this 
defect and for an enlarged prostate and lenticular opacities, 
there xxms little abnormal on phy.sical examination. The 
urea clearance was somewhat reduced, giving values of 24 

and 23 x/v^ as compared to a normal of 40 to 65. 

There was no abnormahty of the urine by routine tests. 
The patient's blood Wassermann reaction was repeatedly 
strongly positive, the Kahn reaction negative. In view of 
his age this matter was not pursued further and the 
syphilis was regarded as latent. A 5'day'urme collection 
yielded 14 mg. of 17-ketosteroids (colonmetnc) per day, 
56 r.u. of androgemc activity, and less than 5.5 micro- 
gram equivalents of estrone. Urinary gonadotropins were 
30 to 40 mouse units per day. These are all normal values. 


He was studied in February and March of 1941. The 
diet comprised C 285, P 58, F 87, Calories 2155, and was 
estimated to yield 9 3 gm. of N, o.So gm. of S, o 98 gm. of 
P, 3.4 gm of K, 1.03 gm. of Na. To this was added 4 
gm. of NaCl at the table. The fluid intake, including 
distilled drinking water, was kept at 2300 cc. daily The 
basal metabolic rate, after training, averaged —5 (Mayo 
foundation standards) giving 1267 Calories per day. Since 
from 50 to 100 cc. of residual urine remained after urina- 
tion, each collection period was begun and terminated by 
catheterization and the urine for each period was pooled 
for analysis. 

The details of the metabolic influence of testosterone 
propionate are given in figure 2. Values for blood urea 
nitrogen and serum inorganic phosphorus were normal and 
unaltered by treatment, and so are not recorded. As in 
M.L the androgen had no influence on sexual excitability 
or sense of well being. Eight determinations of urinary acid 
phosphatase before treatment averaged 33 units per 100 
cc. with a range of 26 to 41 Seven determinations during 
treatment averaged 38 units with a range of 27 to 49. 

DISCUSSION 

The data given in figures i and 2 and in table i on 
the two 76'year'old men, each receiving 25 mg. of 
testosterone propionate daily, discloses no sharp 
variation m pattern from that previously recorded 



days S 10 IS 20 


Fig. 2. Effect of intramuscular injections of testosterone 
PROPIONATE on several urinary constituents, basal metabolic rate 
and body weight of the 76'yearold man S. F., 25 mg was given 
daily from day 6 through day 13. Sulfate expressed as S was 
determined. 
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for hypogonad men (2, 3, ?) and women (5) and nor- 
mal men and women (3) The decline in urinary nitro- 
gen and inorganic phosphorus begins promptly and is 
well sustained. As is often the case in our other sub- 
jects the more complete data on M. L shows no evi- 
dence of a conspicuous compensatory loss of nitrogen 
through the urine after cessation of injections, thus 
indicating that aged tissue may retain nitrogenous 
material as tenaciously as more youthful tissue. The 


not reduced by testosterone propionate. Even in the 
eunuchoid, creatinuna of this grade occurring when 
the patient is on a general diet, may be little influ- 
enced by the antrogen (3, fig. a). The rise m basal 
heat production expressed either as basal metabolic 
rate or as total Calories per hour, is only suggestive in 
M L and S. F. under the influence of testosterone 
propionate. In the eunuchoid the increase m heat 
production may seem more distinct in the first to days 


Table 2 Maximal reductio‘< induced bi androceni in urinarv excretion of substances 


Subj\.ct> 

Condition 

1 Age, 

yr 

■ Weight 

1 

Testoiterone 

Propionate, 

daily 

1 mg 

N 

gm/day 

u 

Retention 
gm /kg /diy 

P 

gm /Jay 

r 

Retention 
mg Ag /diy 

s 

gm /d ly 

k 

m eq /Jay 

Na 

m eq /diy 

Cl 

m eq /day 

J (4) 


a6 

77 


5 04 

0 ojo 







J X 5) i 





1 80 

0 017 

0 10 

« 1 





job) 1 

Eunuchoid 

54 

7f> 

1 

3 «5 

0 041 

0 Ji I 

4 t 


17 




Average S > W o on 


} K (4) 

EufiuchoiJ 

t 6 

-7 

10 

4 6i 

0 c6o 







J k {4) 

Eunuchoid 

afi 

77 

34 

6 40 

0 o8j 







F R (1) 

Eunuchoid 

>7 

74 

34 

1 «4 

0 070 





14 

31 

J X (j) 

Eunuchoid 

>7 


34 

5 37 

0 045 

0 it 

5 9 





N D (i) 

Eunuchoid 


t5 

34 

5 0% 

0 04H 





33 

0 

N D (t) 

Eunuchoid 

55 

f)0 

34 

i 08 

0 041 

0 31 

3 4 





M D (a) 

Eunuchoid 

n 

10 

34 

5 »9 

0 064 





30 

10 

Av«ragi. 




34 

4 03 

0 o6> 







' 1 K f4) 






0 081 







J X (j) 

Eunuchoid 

»7 

6l 

40 


0 048 

0 30 

.8 


34 

.6 

39 

Avenge 




40 

4 48 

0 061 







J X 

Eunuchoid 

iQ 


too* 

!.! 

0 040 







H S (a) 

Eunuchoid 


<^4 6 



0 03t 






39 


hypopieuitacy 



tc4t prop 









R D 

Short boy 

ta 

56 


t 6t 


0 08 

a 3 

0 00 


■ni 






cho gmidotr 

3 54 

0 064 

0 OQ 

3 4 

0 IJ 

9 

KB 



Normal man 

jq 

S6 



0 050 

0 16 






R vr (it 

Normal man 

ai 

T6 

34 

1 66 
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phosphate diuresis is, on the other hand, more strik- 
ing than usual in M L This may, however, consti- 
tute a merely individual peculiarity. Values for uri- 
nary inorganic sulfate decline with those for nitrogen 
and inorganic phosphorus, although the parallelism 
IS not always perfect (S F., fig 2), Urinary potassium 
IS reduced m characteristic fashion in M L. and is un- 
affected m S F. Urinary sodium is reduced in both, 
although at different times, and exhibits the usual 
sharp post-treatment diuresis in both men The re- 
duction in urinary volume is well seen in M. L. but 
not in S F Both men show the weight gam previously 
described m normal and hypogonad men and women 
The slight creatinuna of S F. (aoo mg. per day) was 


of treatment, but longer periods are often required to 
demonstrate clearly the calorigenic properties of 
testosterone propionate (4) No elevation of the con- 
centration of urea nitrogen in the whole blood or in- 
organic phosphorus in the serum was induced (table 
i) 

No alteration in the urinary calcium of M. L. (pro- 
tocols) was produced by the androgen. Similarly in 
the eunuchoid D (5) neither fecal nor urinary cal- 
cium was influenced by testosterone propionate dur- 
ing brief treatment periods This, however, must not 
be taken to mean that androgens never influence cal- 
cium metabolism in aged men In a man with senile 
csteoporosis, Keifenstem and his associates (19) in- 
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duced conspicuous retention of calcium as well as 
nitrogen and phosphorus with testosterone prO' 
pionate. Whether calcium retention is determined by 
pre'existing atrophy of bone, or whether it can be ob- 
served in aged or other men with normal bones, who 
are given sufficiently protracted treatment, remains 
unsettled. 

It is of interest that the blood glucose of M. L. was 
not altered by testosterone propionate (table i) nor 
was the sHght irregular glycosuria increased. No in- 
dication was apparent of the diabetogenic properties 
of testosterone propionate described by Ingle (20) 
with massive doses in the partially depancreatized 
rat on a high carbohydrate diet or by Dolin, Joseph 
and Gaunt (21) in the partially depancreatited ferret. 

The intensity of response of the aged men com- 
pared with that of others may be best seen by exam- 
ining table 2. The variable length of the several ex- 
periments can best be taken into account by attention 
to the maximal effect of the androgen. As pointed out 
first by Kochakian and Murlin (27) in the castrated 
dog, any given dose of the androgen exerts its maxi- 
mal influence on urinary nitrogen excretion within a 
week to 10 days. Continuation of such dosage, within 
the Emits of experiments thus far undertaken, does 
not further modify the response. Our experience in 
man indicates that this rule holds also for urinary in- 
organic phosphorus, sulfate and potassium excretion. 
It is not to be supposed that it would obtain indefi- 
nitely. Some obscure physiologic mechanism prob- 
ably eventually terminates retention of these sub- 
stances. Such limits, however, have never been well 
defined in our work which has involved treatment pe- 
riods for as long as 2 months in the eunuchoid (nitro- 
gen only) (4). Thus the maximal effect recorded in 
table 2 may be regarded as a fairly stable state and 
suitable for comparison of various individuals. Sodium 
and chloride excretion in the urine are, on the other 
hand, so irregular that the maximal effect of the andro- 
gen is not well sustained and the recorded figures rep- 
resent points rather than plateaux. 

The amount of nitrogen estimated as retained per 
kg. per day by our eunuchoids receiving 25 mg. of 
testosterone propionate per day ranged from 51 to 83 
mg. and averaged 63 mg. That for the two normal 
young men amounted to 29 and 30, respectively. That 
for the two aged men reached values of 23 and 27 mg. 
per kg. per day, approximating the retention by the 
normal young men. Unfortunately no data are availa- 
ble on aged hypogonad individuals, although M. D., 
a 51-year-old eunuchoid, retained as much nitrogen 
per kg. as younger eunuchoids. There seems to be no 
pressing reason for believing that our aged men suf- 
fered from gross testicular insufficiency, and hence 
should be compared with the eunuchoids. Physical 


examination did not suggest hypogonadism. M. L. 
had spoken of waning sexual interest but his wife had 
died not long before; S. F. led an active sexual life. 
The urinary 17-ketosteroids (11.3 and 14 mg.) and 
the androgens of S. F. (56 i.u.) were within the nor- 
mal range for young men, although such determina- 
tions cannot be taken to measure testicular function 
only. Values for urinary gonadotropins were not 
abnormally high. The urinary acid phosphatase of 
S. F. was somewhat below average youthful levels 
and that of M. L. distinctly below. This reduction in 
prostatic function however may have been as much 
a matter of reduced sensitiveness to androgens as of 
diminished hormone production. Thus, although our 
aged men retained somewhat less nitrogen per kg. per 
day than our eunuchoids, there is not sufficient reason 
for believing that this difference was solely due to 
age. The effects of testosterone propionate on the 
other urinary constituents cited in table 2 similarly 
seem as striking in our aged men as in other subjects if 
due allowance is made for the considerable individual 
variability in response. 

It is of interest that the metabolic effects of tes- 
tosterone propionate in the aged men were distinct 
at a time when no effect upon the prostatic secretion 
of acid phosphatase was apparent (see protocols). 

The functional significance of the anabolic effects 
of testosterone propionate in the aged, like that in 
others, remains to be determined. On the basis of 
exceptional muscle hypertrophy in the boy with pre- 
cocious puberty due to interstitial cell tumors (23), 
of muscular growth in the guinea pig receiving tes- 
tosterone propionate (24) and of the impression of 
growth of muscles given by eunuchoids receiving an- 
drogens, it seems likely that muscles may be a site of 
new tissue deposit. Their strength and efficiency may 
be improved, thereby, but more objective evidence 
of such improvement is needed. Since data from ani- 
mal experiments indicate that androgens may induce 
growth of the liver (25) and kidney (25, 26, 27) these 
organs may likewise serve as sources of new tissue 
deposit and modifications of their function must be 
sought. Reifenstein and his coworkers (19) see an op- 
portunity to repair atrophic senile bone by the use of 
testosterone propionate. 

The processes of senescence do not seriously im- 
pair the capacity of the organism to respond to the 
metaboUc influences of androgens. Such testicular 
hormones as are secreted ma y be held effective in this 
regard. The precise measurement of testicular hor- 
mone production is difficult and awaits more precise 
methods than have been thus far employed. There is 
accordingly considerable doubt as to the frequency of 
reduced hormone production by the aged testis (7)- 
Such testicular insufficiency as exists may be ex- 
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pected to have metabolic consequences which play 4 
some part in the physiology of the aged ^ 

SUMMARY AND CONCLUSIONS ^ 

1 Testosterone propionate, 25 mg daily intra' 
muscularly, reduced the urinary excretion of nitro 7 
gen, inorganic phosphorus, sulfate and sodium in two 

76 year old men and caused an increase in body 8 
weight Urinary potassium was decreased in one sub- ^9 
3cct Basal heat production was increased slightly, if at 
all The pattern of response was much the same as m n 
younger individuals 

2 The amount of nitrogen retained (25 mg per kg ij 
per day at the time of maximal effect) equaled that 
retained by normal young men, and was less than that 


retained by younger eunuchoids Other urinary con^ ly 
stituents were affected as much in the aged as in 
younger subjects, if due allowance is made for indi' 
vidual variations *8 

3 Senescence, accordingly, does not distinctly 
modify the metabolic response to androgens Such 
testicular insufficiency as exists in the aged may be 
conceived as having metabolic consequences the func 
tional importance of which remains to be determined 22 
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Creatinin Excretion in Women: 
Clinical Significance in Obesity 


B. N. Tager, M.D., AND 
Hazel W. Kirsch 

From the Shelton Clinic, 

Los Angeles, California 

HE DAILY EXCRETION of Creatinin on a meat-free 

I diet is constant for each individual and is un- 
-L influenced by many external factors (i, a). 
Since creatinin originates from endogenous sources, 
the determination of its excretion values has been ad' 
vocated as a measure of the active protoplasmic mass 
in the body. Shaffer believed it to be derived from 
some special process of normal metabolism taking 
place largely, if not entirely, in the muscles (3). Re- 
cent studies which confirm this view show muscle 
creatin as the source (4-7), the total being related to 
the 24'hour urine creatinin output (8, 9). Creatinin 
excretion, therefore, affords an index of the proto- 
plasmic activity of the muscles and, indirectly, of the 
total muscle mass assuming this activity to be basal 
and constant. Foliii' first observed diminished excre- 
tion of creatinin at a given weight in the obese in- 
dividual, suggesting the validity of the creatinin co- 
efficient (3) as an index of nutrition. 

In ofiice practice, the optimal weight estimation of 
Willoughby (10), based on a number of bone measure- 
ments, has proven to be clinically simple and sound 
(ii). As gauged by clinical impressions of results, the 
accuracy of the method diminishes with increasing 
weight, erring on the side of a too-severe optimal in 
the very obese type.* Since muscle mass could be 
expected to follow true skeletal proportions, an exami- 
nation of the relationship between creatinin excretion 
and the Willoughby optimal weight appeared to be of 
interest. The value of a true optimal weight in the 
calculation of the basal metabolism of children has 
been demonstrated by the Talbot (12, 13, 14). The 
formulation of an optimal weight standard based on 
physiological evidences of muscularity (defined as 
creatinin optimal weight) assumed added importance 
in the belief that it would serve better than actual 
weight in the calculation of basal metabolism of 
obese individuals, in spite of the existing discrep- 
ancies between the relationship of total metabolism 
to creatinin excretion (15, 16, 17). 

Received for publication August 17, 1942. 

' Willoughby points out that the cosmetic optimal may not 
coincide with the calculated figure because of a frequently dis- 
proportionate weight loss in the various parts of the body in 
the obese person. 


MATERIAL AND METHOD 

This study is based on observations in 50 normal 
women between the ages of 20 and 45 years. Cases of 
diabetes as well as of thyroid and metabolic diseases 
other than obesity, per se were excluded. Careful 
clinical study eliminated those with infections, 
myopathies and diseases of the cardio-renal system. 
The basal metabolic rate, serum cholesterol, serologic, 
hematologic and urine examinations were performed 
in all cases. Urine collections were made at home 
under strict regulations of diet and activity for 3 suc- 
cessive days. Meat and meat products were pro- 
hibited, although milk, cheese and eggs were per- 
mitted. Total fluid intake was regulated to no more 
than 2 quarts daily. The patients were instructed to 
rest at home and avoid exposure to sunlight. Presence 
of fever, upper respiratory infection or active allergy 
disqualified results. Receptacles with preservative 
were provided and the patient was requested to 
bring to the ofiice the complete and separate 24-hour' 
urine specimens obtained during the last 2 days of the 
test. Good cooperation on the part of the patients and 
the adequate volume of the urine agreed with the 
consistency of results of the two successive days. 
Variations greater than +10 per cent were infre- 
quent. Preformed creatinin was determined by the 
method of Folin (18) on i cc. of urine. An average of 
the 2 successive figures was taken and expressed to 
the nearest 50 mg. 

RESULTS AND DISCUSSION 

The results of creatinin determinations in 50 pa- 
tients are tabulated in table i and expressions for the 
relationship of creatinin excretion to weight in the 
normally proportioned (fig. 2) and in the obese 
woman (fig. i) were derived. The optimal weights, as 
calculated by the method of Willoughby, were fur- 
ther correlated with actual values of the creatinin 
excreted for all of the 50 women (fig. 3)- The rela- 
tionship of these 3 linear equations to each other is 
demonstrated in figure 4 and a formula for the cot- 
version of the optimal weight from the Willoughby 
standard to that of the creatinin optimal is presente 
in figure 5. Twenty-four-hour creatinin excretion 


696 




69S 


B. N. TAGER AND HAZEL W. KIRSCH 


Volume a 



Fig. I. Relationship op 
CR.EATININ EXCRETION (Y) TO 
WEIGHT (X) in obese women. 
Variations of +280 mg. true 
for 96 per cent of all values. 


considerably less creatinin than the well-proportioned 
ones. Formulation of a linear expression (relationship 
of actual weight to creatinin excretion) in the obese 
women can be made with less certainty because of 
the striking variations in creatinin excretion from 
one individual to another at a given weight. When 
the same variation (+150 mg. of creatinin at a given 
weight) is admitted for this group as for those pre- 
viously studied, the formula included only 42 per cent 
of the obese cases, thus disqualifying the observation, 
A variation of about ± 280 mg. must be admitted to 
permit a formulation here at all. A characteristic 
feature of obesity, therefore, is n'ot only the lowered 
creatinin excretion in most of the cases, but also the 
great variability from one individual to another, de- 
pending on clinical evidence of muscularity. It may 
be added that the presence of hirsutism appears to 
influence creatinin excretion, i.e., there is a greater 
output of creatinin probably because the hirsute 
individuals frequently are more muscular. Generally 
speaking, the degree of muscularity of the individual 
can be correlated with the levels of creatinin excretion 



no 120 130 140 150 


Fig. a. Relatio-vship of weight (X), to creatinin EXCREnoN 
(Y) in normally-proportioned adult women. Variations of ± 100 
mg. true for pj per cent of all values. 


(ao, 21, 22). The finding of diminished creatinin ex- 
cretion in the obese group, as a whole, supports this 
observation because, weight for weight, the obese 
individuals are less muscular. Conversely, there are a 
good many obese women who are more muscular 
than is apparent. Since the degree of muscularity is 
not always easily ascertained in the heavy female, 
creatinin excretion may be used as a 'valuable index 
thereof. The wide variations in creatinin excretion 
levels from one individual to another is to be em- 
phasited, because it indicates that wide variations of 
muscularity or its physiological activity do exist. 
The total resting metabolism of the obese individual 
is known to be elevated (23, 24). The metabolic ac- 
tivity due to fat accounts for a small fraction of this 
increment, the remainder being due to the metabolic 
activity of the protoplasmic mass of other tissue (25)- 
Thus, the presence of excess body fat requires m- 



Fig. 3. Relationship between Willoughby optimal 

ESmiATION (X) AND CREATININ EXCRETION per 24 JlOUIS 

50 women. Variation of ±150 mg. true for 82 per cent oi 
values. 
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Fig. 4. Relationship op creatinin EXCRmoN per 24 hours 
(Y) AND WEIGHT (X) in thc obese and normal female. Estima-' 
tions of relationship to Willoughby optimal (WO) weight. 

creased energy production on the part of thc active 
tissues of the body. It may be recalled that 20 per 
cent of the obese individuals show variations in 
basal metabolism outside of the normal range which 
generally are not to be explained on the basis of thy^ 
roid disease. Thc question may be raised whether 
the discrepancies are due to variations in muscle 
mass or its activity, as demonstrated by creatinin 
excretion. The observation may be made that cases 
of so'Callcd simple obesity do not form a homogeneous 
group. Obesity may be part of general bigness; when 
obesity is associated with large bones and muscle 
mass, the term macrosomic may be applied, Con^ 
versely, the smalhboned and poorly muscled person 
may be termed a microsomic obese individual. Fur^ 
ther examination of metabolic data in the light of 
these observations, i.e., muscle mass and creatinin 
excretion, is indicated. 

SUMMARY AND CONCLUSIONS 

1. Linear equations expressing the relationship be- 
tween body weight and creatinin excretion arc dc' 
rived on the basis of a study of 50 adult women. 

2. For a known level of creatinin excretion in a 
given case (whether obese or not) an optimal weight 
of the patient may be determined by the application 
of the equation for creatinin^weight relationship es' 
tablished for well-proportioned women. This op- 
timal weight is defined as creatinin-optimal weight. 

3. In the absence of an actual lalwratory deter- 
mination, the creatinin excretion and creatinin- 
optimal weight may be calculated through a con- 
version equation from the Willoughby optimal weight 
estimation, based on bone measurements. 

4. Creatinin-optimal weight is closely compatible 
with clinical weight evaluations and offers a physio- 
logic basis for the quantitative expression of thc nu- 



Fig. T. Estimation of optimal weight. Relation between 
Willoughby optimal weight (Y) and optimal weight (X) based 
on creatinin excretion. 


tritional state of thc adult females. 

5. Obese women generally excrete less creatinin 
than thc well-proportioned ones and show more 
striking variations in the excretion levels from one in- 
dividual to another at a given weight. These varia- 
tions arc generally in direct agreement with clinical 
impressions concerning the muscularity of thc obese. 

6. Thc desirability of clinically differentiating 
overweight individuals on thc basis of muscle mass 
into thc macrosomic and microsomic types is sug- 
gested to facilitate further metabolic studies in 
obesity. 
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Premenstrual Headache 
Relieved by Estrogen 
Therapy’ 


Boris B. Rubenstein, M.D. 

From the Department of Metabolism and Endo' 
crinohgy Michael Reese Hospital, Chicago, Illinois 

I N THE COURSE of a Study of the sex cycle of the hu- 
man female which is being made in this labora- 
tory, a number of patients have been referred for 
various disturbances related to menstruation. Of 
these, one group of 6 patients present a rather con- 
stant syndrome, of which the chief complaint is pre- 
menstrual headache and a report of the observations 
seems worth while at this time. 

The first patient of this group, case i is an ener- 
getic woman in her middle thirties, highstrung, and a 
participant in a variety of community activities. She 
complained of severe throbbing headache the onset of 
which could be expected regularly 6 days premen- 
strually. The headache persisted with varying inten- 
sity until the and or 3rd day of the menstrual flow. 
During this period of constant headache, the patient 
experienced fears, chiefly of impending catastrophe, 
either to herself or to her family. The headaches and 
fears were of such intensity as to prevent her from 
carrying on, not merely the variety of social duties 
to which she was committed, but even the routine 
household chores which usually she could dispose of 
in an hour or two. The complaint was of nearly a 
year’s duration at the time when she was referred for 
study. During the year she had tried to relieve her- 
self by employing one after another of the usual va- 
riety of headache remedies ranging from aspirin in 
heroic doses through the more complicated antidolo- 
rosum compounds. She had also consulted several 
physicians and had undergone an extensive physical 
examination which ruled out the organic lesions most 
frequently responsible for headaches of such inten- 
sity. 

Menarche had occurred at 14.5 years of age. The 
periods had initially been profuse, with 6 days of flow 
every 26 or 27 days. There was occasional dysmenor- 
rhea. She had married at 26 and had one child 2 years 
later. Since the birth of the child she had used con- 
traceptives. She had noticed that during the past 2 

Received for publication September 18, 1942. 
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years the periods had become a little scantier and 
spaced a little further apart. The flow was now 4 to 5 
days every 29 to 30 days. Physical examination re- 
vealed no abnormalities. 

Because of the association of the headaches with 
the menstrual period, vaginal smears were made daily 
and studied. Post-menstrually there was the usual 
progressive increase in cornification of the vaginal 
epithelial cells. On the 13th day the change associated 
with ovulation was noted. Epithelial desquamation 
and folding of the cells in the smears of the post- 
ovulative phase, which is characteristic of progester- 
one and estrogen activity, continued to occur in the 
normal manner for 7 more days. On the 20’;h day of 
the cycle, she reported that on her way to the hos- 
pital for the examination she had had serious misgiv- 
ings that she would have an accident. The vaginal 
smear on that day consisted of cell types 7-1-8 (i), in- 
dicative of an abnormally low hormone level in a 
woman not yet in the menopause. Headache began in 
the evening. On the next day the vaginal smear was 
essentially the same. The patient feared she would be 
unable to continue her daily visits, for she was usu- 
ally confined to bed for most of the pre-menstrual 
week. Since the smears indicated so low a hormone 
level, it was considered worth while to test the effect 
of an estrogen supplement. Accordingly, i mg. of es- 
tradiol dipropionate- was given intramuscularly. On 
the next day she appeared, wearing a new dress and a 
new smile. She reported that 4 or 5 hours after the in- 
jection she had begun to feel elated. The headache 
faded to a dull heaviness which no longer bothered 
her. She shopped in the afternoon and visited friends 
in the evening. The smear consisted of cell types 
7-i-(2) (i), indicating a slight elevation in estrogen 
effect. The estrogen level continued to increase 
slightly during the next 4 days and then began to 
diminish gradually. Menses began on the 28th day of 
the cycle. The patient was free from headache and 
from phobia during the entire period with no further 


- The estradiol dipropionate, Di-Ovocylin, was supplied by 
the Ciba Pharmaceutical Products, Inc., Summit, N. J- 
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tUeripy In subsequent months, she received varying 
doses of estrogens, in an attempt to discover the 
minima! effective dose and the optimal dose. During a 
vacation, a month without therapy, there was a re- 
currence of the symptoms, with their usual severity 
The second patient, case 2, was referred by a psy- 
chiatrist Further endocrine study was requested be- 
cause the results of a general physical and gynecologic 
examination were negative, and there was a history of 
progressively scantier menses Vaginal smears made 
dally Were normal until the tgth day of the cycle At 
that time there was a regression of the cell types, with 
the gradual appearance of cells from the deeper lay- 
ers of the vaginal mucosa On the asrd day of the cy- 
cle a few type S cells were first noted Headaches as- 
sociated with hunger began 2 days later, when the 
vaginal smear showed 7 8 s (i) indicitirc of .an ab- 
normally low hormone level for so young a woman 
On the basis of the experience with the previous case, 

I mg of estradiol dipropionatc was adminstercd The 
next day the patient repotted an absence of abnormal 
hunger, even some revulsion at the smell of food, and 
a marled reduction in the severity of the headache 
The vaginal smears showed progressive comification 
up to the time of menstruation which began on the 
jist day The flow was scanty, consisting of but one 
gush of bright red blood followed by spotting for 
two days In the second month the vaginal smears 
showed essentially the same pattern as before On the 
27th day, j days after type 3 cells had first been noted 
m this cycle, the patient again complained of both 
headaches and hunger sensations Twenty gm ofglu 
cose was administered intravenously after blood had 
been drawn for a fasting blood sugar determination 
The glucose relieved the hunger sensations only for 
30 minutes, and the he,ad.ache grew progressively 
more severe One mg of estradiol dipropionate and 5 
mg of progesterone’ were administered together intra- 
muscularly The patient reported immediate relief of 
symptoms, much more complete than when estradiol 
alone had been given the month before Indeed, the 
promptness of response Was such as to suggest that 
the effect of the injection might have been psychic 
However, menses began 3 days later with only a 
slight backache, the flow was more profuse than it 
had been for several years It was of 3 days' duration 
with spotting on the 4th day In the 3rd month, on 
the 26th day, she was given a placebo injection in- 
tramuscularly The headtiche failed to respond to the 
placebo The next day, with symptoms increasing in 
seventy, she was given y mg of progesterone-m oil, 
intramuscularly, but this without the estradiol was 
ineffective She reported an increased severity of the 

1 Progesterone (Ly tocj lin) was supplied b> the Ciba Fhar- 
maceutical Products. Jix , Summit, N ] 


headache and increased hunger pains Menses which 
followed 3 days later resembled that of the preceding 
month In subsequent months she has been receiving 

0 I mg of dicthylstilbestrol per day during the last 
two weeVs of each cycle Tins therapy 15 more prac- 
ticable than the estradiol and progesterone injection 
and serves to control the headache and hunger mod- 
erately well It his made the menses somewhat more 
profuse than before therapy was instituted The av- 
erage duration of flow during the past 3 months has 
been 2 5 days 

Case 3 IS a professional woman, married and in the 
litter thirties Like the other patients, she is a nerv- 
ous, highstrung, active woman trying to do two jobs 
at once She was referred as a sterility problem. The 
v.igiml smear pattern was essentially normal, c.xcept 
that the smears of the pre menstrual week resembled 
those of women in menopause The injection of o y 
mg of estradiol dipropiomtc intramuscularly about 

1 week prcmenstrually prevented completely the oc- 
currence of incapacitating headache Therapy with 
dicthylstilbestrol failed Since receiving therapy she 
can cirry on her work more efficiently and effectively 
than before This therapy has been continued for 6 
months 

Case 4 IS precisely like case 3 except that the pa- 
tient was referred specifically because of premen- 
strual headaches, and the headache his been success- 
fully Controlled for y months, by a single injection of 
o y mg of estradiol dipropionate given a week pre- 
menstruallj- 

Case y IS an unmarried professional woman, 29 
years old Menarche had occurred at 14 y years Her 
next menstrual period came when she was 16 years 
old The onset of the premenstrual headaches dated 
from about age 2t, when she had had an episode of 
.serious menorrhagia requiring surgical intervention, 
and transfusion This never recurred About 8 years 
ago, on the day -.-i — ’ ’ ■ 

2 years, for 4 or ■ , . , 

severe left-sided headaches beginning over the occi- 
put and radiating into the left eye At times she felt 
‘half blinded ’ During the last year she had had to 
spend 2 Or 3 days of each month in bed, and had been 
given morphine on several occasions to control the 
pain When menstrual flow began the headache dis- 
appeared Vaginal smear study revealed that ovula- 
tion occurred on the 7th day of the cycle There was 
a normal post ovulative cell pattern in the smears 
following the usual course for about 12 days Frag- 
mented cells, but no red blood cells then became the 
predominant characteristic of the vaginal smear pic- 
ture, indicating a very low hormone level The vaginal 
srae.ir remained essentially unchanged until menses oc- 
curred on the 29th day In the second cycle, diethyl- 
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stilbestrol/ 0.5 mg. per day, was given starting about 
10 days before the expected menses. The patient eX' 
perienced transient nausea on the second day of 
medication. Headache did not occur. The vaginal 
smear studies revealed the effect of the estrogen dos' 
age. The epithelial cells were types 2'7'3(i). Men' 
struation occurred a day sooner than expected, on the 
17th post'ovulative day, the 27th day of this cycle. 
The flow was somewhat more profuse than usual, but 
otherwise was not remarkable. This schedule of 
therapy has been used for 4 months without further 
recurrence of headaches. 

Case 6 was seen in the course of only 2 months. 
She had had very thorough examinations by compe' 
tent physicians elsewhere. She is a woman in her early 
forties, supporting herself and her family. For the 
past 5 years she had noticed that the menses had be' 
come more scanty. Premenstrual headaches had been 
growing progressively more severe untill they threat' 
ened to impair, if not, disrupt her ability to earn a 
living. She was first seen on the first day of a head' 
ache, the 22nd day of that cycle. The vaginal smear 
on that day was typically prc'menopause containing 
cell types 2'7'8(i). She was given i mg. of estradiol 
dipropionate intramuscularly and was asked to report 
results a week later. She reported that the injection 
aborted the mild headache and that during the pre' 
menstrual week she felt better than she had ‘for 10 
years before.’ In the second cycle she was given 
diethylstilbestrol, o.i mg. a day, starting on the i6th 
day of the cycle. This medication controlled the 
severity of the headache but failed to prevent it com' 
pletely. Further experiments with timing and dosage 
will be required in order to find the optimal therapy 
for this patient. 

DISCUSSION 

The need for estrogen in 6 relatively young women 
with active ovarian function suggests that gonad 
hormone production may fall below physiologic re' 
quirements, despite maintenance of menstrual funC' 
tion. This observation should be considered together 
with the evidences that continued ovarian function 
may persist even after cessation of menses. Thus, just 
as the period of adolescence is protracted, and the 
menarche by no means represents complete maturity 

^ The diethylstilbestrol was supplied by Dr. E. G. Upjohn, 
of The Upjohn Co., Kalamazoo, Mich. 


of reproductive capacity (2, 3), so the loss of re' 
productive capacity must be considered a gradual 
process. In most women, the approaching menopause 
is heralded by scantier menses and longer intermem 
strual intervals. In a few women, ‘menopausal’ symp' 
toms may develop despite little change in the chan 
acter of the menses. It is probable, in the light of our 
psychosomatic investigation (4, 5) that those women 
whose environment demands severe nervous integra' 
tion and coordination will suffer most from lack of 
estrogen. This hypothesis fits well with the fact that 
all 6 of these patients are active, highstrung, nervous 
women engaged in work outside the home. 

The 6 cases reveal certain similarities, a), severe, 
incapacitating premenstrual headache; b), nervous, 
highstrung, active women; c), childbearing age;' 
d) vaginal smears consisting predominantly of frag' 
mented cells (type 7) and cells from deep layers of the 
mucosa (types i and 8); i.e., the premenstrual phase 
presents smears indicative of a relatively atrophic 
vaginal mucosa and suggests the existence of an ab' 
normally low gonad hormone production; such smears 
are never found in young adult women unless there 
is vaginitis; e) prompt amelioration of the symptoms 
occurring with moderate estrogen dosage; /) dosage 
and timing of the therapy seem to require individual 
adjustment, although in the cases so far studied, i mg. 
of estradiol dipropionate intramuscularly about a 
week before the onset of menses is adequate, if not 
optimal. 

Many more patients suffering from severe pre' 
menstrual headache should be carefully studied to 
determine the validity of the syndrome. The vaginal 
smear technique is a useful and practical diagnostic 
aid for this purpose. 

1 wish to acknowledge with thanks the assistance, advice and 
criticism of Dr. S. SosWn, Director of the Department of Mc' 
tabolism and Endocrine Research, Michael Reese Hospital, 
Chicago, 111 . 
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T he quest for an orally effective estrogen has 
occupied the attention of chemists for the past 
decade. This search has been greatly acceler- 
ated during the past few years, and remarkable results 
have been obtained, particularly in the production of 
non-steroid compounds that possess great estrogenic 
activity. Of this group, diethylstilbestrol is very 
potent and does not lose its effectiveness on oral ad- 
ministration. The natural estrogens, when taken 
orally, are comparatively ineffective. This has been 
shown to be due to inactivation by the liver (i). 
Hohlweg and Iinhoffen (a) prepared ethinyl estradiol 
which, although a natural estrogen, is active on oral 
administration. They report that it is i; to 20 times 
as effective as estradiol when taken by mouth. The 
presence of the ethinyl radical probably protects the 
estrogenic activity of the compound, either from de- 
struction in the gastro-intestinal tract or from in- 
activation by the liver. Preliminary investigation of 
the activity of this compound in castrated female rats, 
by the method used previously in the study of estrone 
and estradiol, has shown that in comparable amounts, 
the liver is not able to inactivate ethinyl estradiol (j). 
There have been very few reports on the clinical use 
of ethinyl estradiol (4); the following is an analysis of 
the results observed in 33 menopausal women. 

METHOD OF INVESTIGATION 

Of the 33 cases studied, ao had undergone a 
natural and 13 an artificial menopause. All complained 
of the usual symptoms: flushes, sweats, headaches, 
diztiness, numbness of the extremities, arthralgias, ex- 
cessive fatigue, insomnia and nervousness. In both 
groups the severity of the symptoms varied consider- 
ably, and in general the surgical castrates presented 
the most severe symptoms. It was possible to study 
many of the patients for periods as long as 2 years. 

Minimal doses of the ethinyl cstradioP were used 
in all instances. The preparation was originally sup- 

Received for publication July 17, 1943. 


plied in tablets containing 0.15 mg. and later, as 
tablets containing o.oy mg. When ethinyl estradiol 
was first employed the majority of patients was given 
0.15 mg. daily for a period of 14 to 21 days, and the 
dosage was then decreased to 0.15 mg. every other 
day. In a few instances 0.30 mg. was the initial daily 
dose and this was gradually decreased after 7 to 14 
days. It was found that this latter large dosage allevi- 
ated symptoms within 4 or 5 days. Most of the symp- 
toms were completely relieved in 7 to 10 days. Liter 
it was found that if 0.0; mg. was taken a or 3 times 
daily and the dosage slowly decreased to once a day 
the symptoms were controlled. Those women who 
were passing through a natural menopause, as a rule, 
required less medication, and frequently could stop 
using the drug for several weeks at a time. With the 
reappearance of symptoms the patients returned for 
further therapy. 

Our evaluation of the therapeutic effectiveness of 
this new compound in the treatment of the diverse 
symptoms of the menopause is based mainly on its 
ability to control the symptoms; its estrogenic ac- 
tivity is of secondary importance. For this informa- 
tion we were directly dependent on the reactions of 
the patients to the drug, and we attempted to inter- 
pret these as objectively as possible. The major symp- 
toms, the flushes, sweats, headaches and dirainess, in 
all but 4 instances, disappeared in 7 to 10 days and 
remained in abeyance as long as administration of the 
drug was continued. In two cases there was but 
moderate control of symptoms. When an occasional 
flush occurred the patients stated it was mild and 
tolerable. There was a marked improvement in the 
general well being of all these patients. It was nofed 
that with symptoms well controlled on adequate 
therapy that a physical or psychic upset would induce 
a recurrence of flushes and sweats. 

Vaginal smears. Smears stained by the method of 

* The ethinyl estradiol used in this study was supphed through 
the courtesy of Dr. William R. Bond of the Schering Corn., 
Bloomfield, N.J. 
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Salmon and Frank (5) were made at regular and frc' 
quent intervals on all cases. The changes m the 
smears did not always parallel the course of clinical 
improvement. A comification of the vaginal epi- 
thelium IS generally expected to accompany symp- 
tomatic relief, but often the cells in the smear re- 
mained the same in appearance or changed slightly, 
and in many instances the smear continued to show 


yielded merely a mixture of blood and mucus. After 
the treatment with ethinyl estradiol was well under 
way endometrial tissue could be obtained more easily 
from these patients These biopsies in most instances 
showed the endometrium in the proliferative stage, 
and some specimens revealed a marked hyperplasia 
with dilated and cystic glands. The histologic picture 
was characteristic and concurs in all respects with 


Table 1. Data on menopausal patients treated with ethinil estradiol 


03*^6 and 
Name 

Age, 

>r 

0--currcnce of 

List Menses 

Type of 
Meno 
pause 

Period 

of 

Treatment 

Type of Endometrium 

Bleeding During 
Treatment 

Total 

Dosage 

mg 

I Mrs S F 

45 

3J years ago 

Natural 

10/18/40-6/15/41 

1 1 /8/41 , Cystic hyperplasia 
2/26/42, Proliferative 

Intermittent episodes of 
bleeding finally ’■esulting in 
curettage on 2/28/42 

33 0 

1, Mrs A P 

44 

Rcgularl) recur e\cr> 5-6\veeV.s 

Natural 

ti/18/40-4/19/41 


None 

7 1 

3. Mrs P V 

45 

5 years ago 

Natural 

8/3/40-6/7/41 


None 

9 15 

4, Mrs T T 

57 

2| years ago 

Natural 

1/4/41-0/18/41 

9/14/40 No tissue obtain 

None 

6 75 

5, Mrs E S 

^8 

Regular recurrence cv er> 28da>s 

Natural 

8/3 1/40-7/9 /4a 

Slight spotting 

14 I 

6, Mrs A G 

48 

3 months ago 

Natural 

1/05/41-3/00/41 

1/25/41, Secretory 

None 

6 45 

7, Mr« A S 

57 

10 months ago 

Natural 

ti/0/40 3/1/41 

1 1/2/40 No tissue obtain- 
able 

None 

8 25 

8 Mrs AG 

58 

8 years ago 

Surgical 

0/15/41-4/15/41 

None 

6 15 

9, Mrs R P 

39 

5 >ears ago 

Surgical 

8/3/40-0/07/41 


None 

9 75 

10 Mrs A B 

33 

12/10/40 

Surgical 

t/05/41-7/9/40 

8/34/41, Proliferative 
9/15/41 , Proliferative 

Fairly regular periods with 
occasional episodes of pro 
longed bleeding 

49 05 

11, Mrs P K 

4 - 

Regular recurrence c\er> jodajs 

Natural 

0/07/41-6/10/41 


Slight spotting 

7 05 

12, Mrs M B 

43 

I >ear ago 

Surgical 

10/01/40-5/3/41 


None 

12 30 

13, Mrs EF 

5a 

Ma> , 1940 

Natural 

10/5/40-7/16/40 

10/5/40, Resting 

8/14/41 , Secretory phase 

Fairly regular periods about 
every 2 months 

30 15 

14, Mrs S K 

43 

Regular recurrence ever> 26da>s 

Natural 

4/10/41-5/04/41 


None 

5 X 

17, Mrs B P 

51 

3 months ago 

Natural 

11/6/40-10/11/41 


None 

XJ 3 

16, Mrs E B 

47 

March, 1940 

Surgical 

10/08/40-7/9/41 


None 

3S 4 

17. Mrs B G 

4 ^ 

December, 1940 

Natural 

0/8/41-6/06/41 

0/18/41, Proliferatii e 

None 

6 9 

18, Mrs T P 

49 

I 9 J 7 

Surgical 

8/3/40-8/14/41 


None 

8 I 

19, Mrs S B 

50 

Apnl, 1941 

Natural 

4/07/41-6/05/40 

7/10/41, Proliferative 

Spotting and slight bleeding 
at irregular intervals 

12 6 

20, Mrs L N 

35 

Apnl, 1941 

Surgical 

8/31/40-9/05/41 

9/5/41, Proliferative 
9/18/41, Proliferative 

Profuse, prolonged bleeding 

6 75 

It, Mrs BK 

46 

April, 1941 

Natural 

10/18/41-8/07/40 


Profuse, intermittent bleed 

8 4 

22, Mi^s A F 

45 

February, 1942 

Surgical 

4/9/40-8/07/40 


None 

12 9 

it.Mrs RB 

43 

December, 1941 

X ray 

3/7/44-5/48/40 

5/7/-l2> No tissue obtainable 

None 

13 5 

24, Mrs I B 

42 

December, 1941 

Surgical 

3/06/40-8/00/40 

None 

8 4 

25, Mrs B G 

45 

Irregularl> recur e\ery 6-8 weeks 

Natural 

5/10/41-6/8/40 

3/27/42, Proliferative 

None 

12 6 

a6, Mrs E B H 

52 

Regular recurrence ever) 28 days 

Natural 

9/18/41-8/07/40 

Slightly prolonged period 

18 9 

4-, Mrs J M 

40 

Irregularly recur c\cr> 6-8 weeks 

Surgical 

4/4/41-6/18/40 

Proliferative 

Profuse, intermittent bleed 

21 3 

28, Mrs J K S 

40 

May, 1936 

Surgical 

10/04/41-1/17/,! 


None 

8 4 

29, Mrs U R 

53 

Regular recurrence e\er> 5 weeks 

Natural 

8/7/41-5/41/44 


Slight spotting 

X2 3 

20, Miss G R 

53 

5 ^ears ago 

Natural 

9/9/41-4/40/40 


None 

II 4 

21, Mrs M S 

45 

Irregularly recur at 28 day intervals 

Natural 

8/10/40 8/17/42 

9/15/41 , Proliferative 

Profuse, intermittent bleed 

25 2 

I. Mrs CH 

45 

4 years ago 

X ray 

7/0/41-7/30/40 


ing 

Slight bleeding 

18 7 

J, Mrs J D 

39 

6 years ago 

Surgical 

9/10/40-7/01/40 


None 

3S 4 


trophy cells. It is assumed that if large doses of 
;thinyl estradiol were given it would have been 
^lossible to convert the atrophic vaginal mucosa to 
the mature type, however our object was to obtain 
symptomatic relief. 

Endometrial hopsies. Whenever possible biopsies 
were obtained from the patients in the Outpatient 
Department in order to study the endometrial 
changes. Obtaining biopsy specimens without an 
anesthetic is a painful procedure in some instances. 
Nevertheless it was done as often as possible in suit- 
able cases, especially in multiparas on whom the 
cervical canal was easily dilated. We have found it 
difficult to obtain satisfactory endometrial tissue in 
the menopausal patient who has not menstruated for 
several months or years Repeated attempts at biopsy 


reports in previous papers on the effects of other 
estrogens on the endometrium. 

Several undesirable effects were noted during the 
period of treatment which are worthy of discussion 
The first two were expected and their appearance 
caused no surprise. 

Bleeding. The presence of proliferative endo- 
metrium in many of the cases was accompanied by 
slight or marked bleeding in 5 instances Several pa- 
tients in this series who had not menstruated for 
years were both alarmed and surprised when flowing 
again Others have had marked bleeding over a period 
of 10 days which subsided to a slight flow lasting for 
7 to 14 days. In one instance bleeding continued for 
35 days and was accompanied by severe cramps an 
lower abdominal pain. It was necessary to admit this 



December, 1942 

patient to the hospital for a curettage. The endo' 
metnum was hyperplastic and its removal was fob 
lowed by a cessation of the bleeding. 

Bleeding was reported by the patients during the 
period when they were taking the drug. In several 
ovanectomized patients, in whom the uterus was still 
present, the bleeding was almost cyclic in its rC' 
currence and character during treatment. Withdrawal 
bleeding occurred in one instance. Ho attempt was 
made to treat this bleeding with other agents. 

Leit^orrhedl discharge. Several patients complained 
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cases which were especially interesting arc reviewed 

briefly. 

CASE REPORTS 

Case I, MrJ. Sr., age 45 years This patient was an 
extremely emotional, nervous woman who had had sev- 
eral major operations. She had been a chronic invalid for 
years. She complained of flushes, sweats, insomnia, nerv- 
ousness, headache, dizziness and amenorrhea of 3^^ 
years duration. Her response to ethinyl estradiol was 
dramatic, with a prompt disappearance of the symptoms 
within 7 days 


ETHINYL ESTRADIOL; A CLINICAL EVALUATION 



Fig I. Fragments of endometnum composed of uniformly small glands widely spaced in an edematous stroma, ease i. 
Fig a Endometnum, showing extreme vanation in sue and shape of glands '^atb some undergoing cystic dilatation; case 1. 


of the appearance of a white discharge. This symptom 
was apparently due to the increased maturation and 
comification of the vaginal epithelium as a direct 
result of the specific treatment. 

Headaches. Three patients suffered from severe 
headaches which can be attributed to the effects of 
the drug. In two instances the headaches subsided 
while the treatment was continued; one lasting 14 
days, the other 3 days. In the third instance it was 
necessary to discontinue the use of the compound 
after 2 weeks during which tune the headaches per- 
sisted. 

J^ausea and vomiting. The patients were under 
constant observation for these and related symptoms 
which commonly occur during diethylstilbestrol 
therapy; however, they did not manifest themselves. 

Most of the patients studied were able to take 
ethmyl estradiol with excellent results and without 
unusual symptoms or side effects being noted. Two 


Beginning on Dec 28, 1940, a dosage of 0.30 mg of 
ethinyl estradiol daily v.'as given. This u’as reduced to 
o 15 mg. after 10 days. Catamenia lasting 8 days began on 
Feb. 3, 1941. This was the first period of flow in 3^ 
years. On May 17 flowing appeared and lasted for i day. 
The patient had been feeling unusually well. On August 
20 flow began and continued for 14 days. The patient had 
been enjoying excellent health, was less nervous and seek- 
ing employment. On October 18 she reported there had 
been no bleeding since September 3 She was enthusiastic 
about the way she was feeling, and she was employed at 
this time. The normal resting endometrium shown in 
figura I was obtained from this patient. On November 13 
a slight flow began lasting for 4 days On December 3, 
twenty-one days later, a moderate continuous flow lasting 
for 9 days began Six weeks later, on Jan. 13, 1942, a 4'day 
catamenia began which was accompanied by moderately 
severe cramps. Figure 2 shows the cystic hyperplasia of the 
endometrium in this case. On Feb. 12, 1942, the patient 
reported a continual flow accompanied by lower abdominal 
pain. By February 28 this had become a profuse bleeding 
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and she w’as hospitali:xd for curettement. This was pet' 
formed under gas anesthesia and she t^ms discharged after 

48 hours. On April 8, 194a, she reported there had been 
no bleeding since her discharge from the hospital. 

Case 10, Mrs. A.B., age 33 years. The patient is known 
to have had diabetes since 1930. She had had two ab' 
dominal operations, the first in April, 1940, at which time 
the right tube and a cystic ovary were removed. In Dc' 
cember of the same year a second operation was performed 
for an ectopic pregnancy which was complicated by a 
massive hermorrhage. Within a week following the second 
operation she complained of marked flushes and sweats. 
She was given 0.30 mg. of ethinyl estradiol daily, he- 
ginning on Jan. 25, 1941, and she has continued to take 
it in varynng dosages until the present time. The response 
to treatment with ethinyl estradiol has been gratifying. 
The flushes and sweats disappeared and she stated that 
she felt like her usual self. Her weight increased from 
161 to 177 lb. During January and February of 1942 the 
average dosage of ethinyl estradiol was 0.05 mg. per day. 

The cycles of bleeding which have recurred since the 
second operation are of interest in view of the fact that 
both tubes and ovaries had been removed. The first 
episode of flowing after initiation of treatment on Jam 
uar>’ 25, was on March 2. The amount was scanty and 
lasted but i day. A normal flow of moderate amount last- 
ing for 3 days began on March 29, 28 days after the 
previous i-day period. On June 7 a 4-day period began 
after an interval of 70 days. The flow was heavy and 
associated with lower abdominal cramps. After an inter- 
val of 24 days a 3-day period began on July ii, which was 
followed in turn by an interval of 9 days; a scant flow 
lasting 2 days began on July 19. Sixteen days later, on 
August 4, a scant flow started which lasted for 3 days. 
A scant flow, lasting for i day, appeared on August 24, 
after a 21-day interval. Thirty-four days later, on 
September 27 there was a moderate flow of 4 days’ 
duration. On October 20 spotting appeared for i day 
after an interi'al of 24 days. Sixty-sLx days later, Decem- 
ber 24. a scanty flow associated with a few crampy pains 
appeared and lasted for 2 days. On Feb. 10, 1942, a mod- 
erate flow of 5 days’ duration began after an interval of 

49 days. 

DISCUSSION 

During the past few years the development of oral 
estrogenic therapy has provided an economical 
method for treating menopausal patients. This has 
become increasingly important since it is obvious that 
estrogenic therapy is substitution therapy and often 
must be continued for months or years. Numerous 
preparations, of which diethylstilbestrol and its 
deriiatives arc the most effective, have been tried. 
None has proved entirely satisfectory owing either to 
lack of potency on oral administration, or to various 
untoxvard side effects. The use of diethylstilbestrol, 
the most potent oral compound available, which 
singularly enough is not a steroid, is often attended 


by nausea and vomiting and this militates against its 
use in many cases (6). The development of an orally 
effective steroid estrogen, ethinyl estradiol, which in 
our hands has shown practically no toxic symptoms, 
is a welcome advance. Little is known concerning the 
metabolism of diethylstilbestrol or the mechanism 
of its ultimate disposal by the body, except that it 
may not be inactivated by the liver in the manner 
estrone and estradiol are (3). Estradiol on the other 
hand, is a natural product of glandular metabolism, 
and its synthetic ester, ethinyl estradiol, is more 
likely to be assimilated and catabolfted by the body 
with fewer untoward reactions. The recent observa- 
tions on the control of the inactivating function of the 
hver by vitamin B complex (7, 8), suggests that the 
minor side effects related to the administration of this 
compound may be relieved by giving the vitamin 
with it. 

SUMMARY AND CONCLUSIONS 

Ethinyl estradiol was administered orally to a 
group of 33 menopausal women. The dosage varied 
from 0.05 to 0.15 mg., given one to 3 times daily. 
Excellent control of symptoms occurred in 27 cases, 
moderate control in 2 cases, and in only 4 cases was 
the drug ineffective. Vaginal smears and endometrial 
biopsies in most of the cases showed changes com- 
patible with estrogenic activity after variable periods 
of therapy. Vaginal bleeding during therapy appeared 
in 7 cases; withdrawal bleeding occurred on cessation 
of therapy in one case. During treatment 3 patients 
complained of headaches; in one it was sufficiently 
severe to necessitate discontinuing treatment, in the 
other two the headaches disappeared. Nausea and 
vomiting did not occur. This new oral steroid estro- 
gen, ethinyl estradiol, has shown great effectiveness 
in controlling the symptoms of the menopause. The 
toxic manifestations that have been described with 
the nonsteroid oral estrogens did not occur. 
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Male Hypogonadism: Effect of 
Treatment on Genital Growth 
and Maturity 

B, N. Tager, M.D. 

From the Shelton Clinic and the Uni- 
teriity of Southern California School 
of Mediane, Los Angeles, California 


M ethil testosterone is a potent androgen 
which IS orally effective. Clinical experience 
with substitution therapy (1-31) m male 
hypogonadism has produced generally satisfactory, 
but not always completely successful results The 
technique of medication, criteria for dosage and the 
possibility of producing side effects require further 
elaboration A comparison of the results reported 
with those of a new, and previously untried, con- 
centrated preparation of testosterone propionate in- 
unction is of interest. Finally, variations in the initial 
clinical picture of the hypogonad male and of hts 
response to treatment deserve further emphasis in 
order to facilitate a more accurate prognosis in a 
given case 

MATERIAL, MEDICATION AND METHOD 

This report concerns the effect of male hormone 
administration in 9 hypogonad males over 18 years 
of age, 8 of whom also displayed a marked hypogeni- 
talism The subjects have been observed over a period 
of 4 months to 2 5 years All were examined from a 
systemic and metabolic point of view, including rou- 
tine laboratory studies of the urine and blood for 
formed elements and serologic reaction, determination 
of the basal metabohe rate, serum cholesterol, calcium, 
phosphorus and sugar tolerance as well as roentgen 
visuahcation of the skull, sella turcica and epiphyseal 
maturity The clinical study generally followed hncs 
already previously described Brief condensations of 
pertinent information regarding initial findings, medi- 
cation and results are tabulated in table i 

Methyl testosterone,' containing 10 mg of the 
active substance per tablet was given orally, with a 
little water, once daily, at bedtime. Abstinence from 
food for the preceding 4 hours appeared to promote 
the action of the drug, while administration at the 
time of retirement provided an optimal period of body 

Keceived for publication August 14 1941 
1 The methyl testosterone and the testosterone propionate 
inunction u ere supolied by Dr E Oppenheimer, Dr R McBrayer 
and Mr L H > 5 eu of Ciba Pharmaceutical Products, Inc Sum- 
mit.N J 


relaxation to gauge the maximal stimulation ovcp 
night and on arising. The occurrence of nocturnal or 
morning erections varying in frequency from once or 
more in 24 hours m the early phases of treatment to 
several times per week later, served as the criterion 
for the adequacy of the dosage. An average of 10 to 
30 mg. daily appeared to be sufficient for this demon' 
stration of physiologic effectiveness. 

A testosterone propionate inunction* containing 
25 mg. of the active substance per gm. of the base 
was later substituted for oral therapy over a period 
of 3 months m 4 of the cases of hypogonadism and 
hypogenitalism The ointment was applied at bed- 
time to the lower abdomen or inner aspects of the 
thigh and rubbed thoroughly into the surface without 
preliminary preparation of the skin In some in* 
stances the ointment was also applied directly to 
the penis or to the areas of potential hairgrowth in an 
effort to promote local effects A daily dosage of 
12 5 mg of androgen percutancously seemed com- 
parable m Its effectiveness to twice the amount of 
methyl testosterone orally as judged by the criterion 
described. Percutaneous application was no more 
troublesome than the oral route 

Progress in the stimulation of penile growth was 
determined by the increase in the length of the or^n 
both in the relaxed and erectile state. Measurement 
of the relaxed organ did not appear to be entirely 
satisfactory because of its retractile properties de- 
pending upon the tone of the smooth muscle, the 
autonomic nervous system and temperature, which 
vary with constitutional differences between indi- 
viduals. as well as m a given individual from time to 
time. A more constant and dependable figure was 
obtained during erection This method of measure- 
ment has the additional merit of including an index of 
total penile vascular capacity. Normal individuals 
differ considerably in this gemtal ‘co efficient of ex- 
pansion ' The short and stocky type may attain an 
erection 4 to 5 times that of the initially short pemle 
aantractile length, while in a slender-boned, lepto- 
some with pendulous genitalia, the increment may 
be less pronounced The relaxed length from base to 
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tip of the glans was recorded by the physician while 
the spontaneous erectile length, usually available be- 
fore the first morning voiding, was similarly measured 


by the patient. Although open to the criticism that 
the latter process necessitated the acceptance of data 
collected by the patient and that, therefore, it is sub' 


Table i Cumcal data is h^pooosao cws 


No 

CltHRi! Historj 

Medication 

Months 

of 

Ob-icr' 

vaticn 

\Vt, 

]b 

Ht, 

in 

Genital 
Length, in 

Gcnita 

(Pubic 

Half) 

Matur' 

ity 

Observ ition 

Comment 

Rc' 

hxed 

Ercc 

tile 

1. P W 

ICC IQ >r 
Obs:r\ ition 
rcrioJ 21 mo 

Cr>ptOKhid and h> 
poRcmtil at zo Feu 
pubic hiirs at 16 
5v\crc fatiguibiht^ 

Impulse poorl) su*;- 

tamed Emotional la- 
bilit> Excellent in* 
tclliRcncc Sex curios 
it> touard female*! 
Nocontact5 College 
student Configura' 
lion Gc«hy with long 
extremities Auto 
nomic instability 
Parents a\ erage build 

No endocrine dis 

ca«c 

None 

Initial 

140 

66 4 

0 5 


tricc 

Fig I A Left testicle in external 
ring Surgery one year )atcr, fi' 
brous ti-ssuc 

Hypogonid Libido and ncu 
rovisculir irritability wtll 
maintained throughout with 
treatment Genital growth 
excellent up to full pubic hair 
thickness, none following 
Skeletal response with matur 
ation 

Tc*!tostcronc 

propionate 

inunction, 

14 mg daily 



1 

1 5 

i 5 

1+ 


Methyl tes 
tostcrone 

40 mg 

3 


■ 

i 5 

3 5 


Fig 1, B Voice deepening 

None 

3 


68 4 

3 0 

4 5 

4+ 

Fig i,C Voice deep Severe acnc 

20 mg 

10 

157 

6g 6 

3 0 

4 5 

4+ 

Axillary hair Broadening of bones 

Testosterone 

propionate 

inunction, 

25- mg daily 

■* 

*55 

71 0 

3 0 

4 5 

4+ 

Epiphytes open No facial hair 

3 .GR. 

IRC 2S >r 
Ob«onntion 
period 27 mo 

Cryptorchid and h> 

pogemtal at 14 Min 

imal pubic hair dev cl' 

opment, 20-2X yr 
Tall, big boned, pro' 
grcssivc obesity 
Hardworking ambv 

tious.cvcn tempered 

Good intelligence 
Machinist Normal 
^cx curiosity but no 
contacts Parents and 

5 brothers tall and 

big boned 


Initial 

263 

70 0 

0 5 


1+ 

Fig 2, A Both testes pei'size, 
*^oft, insensitive No sperm 

Hypogonad Libido and n u 
rovascolar irritability ofpc.ni*! 
well maintained with treit 
ment Genital growth good 
up to almost full pubic hiir 
thickness, none since 

Testosterone 

propionate 

injection, 

25 mg 3x 
weekly 

4 



a 5 

4 5 

7+ 

Fig 2, B Fewer erections 

Chorionic 
gonadotropin 
1,000 1 u 
^x week!) 
injection 

4 


1 

i 5 

4 5 

1+ 

Fig 2, B Fewer erections 

Methy 1 
testosterone 
50-100 mg 
orally 

7 

208 

70 0 

3 0 

5 

3 + 

Fig 2, C Voice deep Axillary 
hair appearing No facial hair Sex 
interest Dancing Weight loss 
through diet 

30 mg 

Q 

210 

70 0 

3 0 

5 

3 + 


TcsCo<teronc 

propionate 

inunction 

12 5 mg 

3 

2oa 

70 0 

3 0 

5 

3+ 

Scattered chin hairs 

-.JH. 

IRC iS 

Ob«cr\ation 
Pcri-Ni ii mo 

Cryptorchid and no 
pubic hair at 15 
Completely atrophic 
tc«tc« remov td «urgi' 
cally Tall, «li.nder' 
boned, athletic Good 
impulse, cvenrem 
ered, good intclh 
Rcncc Good “Student 
Normal srx curiosity 
but no contact*! Par 
cnt« no’mal, tall 

None 

Initial 

120 

6S 9 

. 0 



Fig 3, A/Tcstcs not present 

Hypogonad (castrate) 
and neurovascular irritabil 

It) well maintained v-tm 
treatment Genital 
good up to almost full purw 
hair thickness, none since 
Go^ skeletal and muscle 
response 

Chorionic 
gonadotropin 
1,000 l u 
SXweckly 
injection 

3 

121 

6g 0 

I 0 

1 



Methyl tc*!' 
tostcrone, 

40 mg 

3 

146 

70 0 

3 0 

4 

1+ 

Rig 3, B Voice breaking 

30 mg 

12 

*47 

i 

3 0 

4 5 

3+ 

Fig 3, C Voice deep Moderate 
axillary hair but none on face 

Testosterone 

propionate 

inunction, 

12 5 mg 

3 

m8 

1 

3 5 

5 

3+ 

Epiphyses open 

IRC iS \r 
Ohs:r\'ation 
perod 26 mo 

Gemnl hypopLa«ia 
through childhood 
Pubic hair at 15 
Weak to no «ex inter* 
e^t Tall broad' 
boned. Weak in im* 
pul‘!e, ^en itivc, ir* 
ntable Dull inrelb' 
gcncc, retarded in 
<vhool Parents tall, 
brmd'boned Nfother 
tall, hy pogonad, h> «* 
tencal psychopath 

None 

Initial 

214 

67 9 

* 5 

3 

3+ 

Testes bean 'iisc 

H\ posenital and some h> po 
gomdism, mild Libido an 
neurovascular irnubilUj 

good v-ith treatment T'O 
genital growth response witn 

beginning of therapy n^r 
full pubic hair thickness 

None 

14 

197 

6S 7 

I 5 

3 

4+ 

Testes olive size Normal sperm 

Methyl 
testosterone, 
40 mg 

20 mg 

6 

204 

69 9 

1.7 

4 

4+ 


■ 

210 

70 5 

* 5 

4 

4-F 

Fig 4 Voice now deep Some fa* 
cral hirsutism Testes firm Inter 
est in opposite sex 

Testosterone 

propionate 

inunction, 

12 5 mg 

1 

1 

70 0 

X 5 

4 

4+ 

Testes olive size Normal sperm 
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TaOU I CUNICAIDATAJI. HTfOCOSAOCWtS— ContinwJ 
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Clinical History 

1 

Medication 

xtonths 

Wc 

He. 

Genual 
Length in 

Genital 

(Putnc 

Hiir) 

Mitur 

ity 

Observation 


Qise No 

Obscr 

xatton 

Ih 

in 

Re 

bxed 

Dec 

tile 


I R M 
ape 10 yr 

CrjptorchiJ ai iJ 

Rt testicle rudimen 

None 

Initial 

rfit 

65 0 

0 » 

* 5 

3+ 

Rc testicle only palpable, bean 
11.0; 

HypogonaJ No genital 
growth response with K 
ginning of therapy near full 
pubic hair ihukness 

OKservaiion 
period 10 mo 

tary in scrotum at - 
ir vcith first appear 
1T1CC of pubic bait 
Broad bonid long ex 
tremitivs ixidcpcKnc 
bones Ambitious 

Chononic 
g anadotropin 

I 000 1 1 

jXwceUy 

injection 

J 



I 0 

1 5 

4+ 

No enUtgement of irsns whuh 
softened Axillary hair present 
Votwc breaking 


sensitive, mood • 

swings to mild dc 
diprissions excellent 
inteltiteni.e College 
student Normal sex 
interest toward fe 
males and trial exper 
lence Parents nor 
mal 

Testosterone 

ptopioaue 

injection 

n m« "SX 

weekly 



(A a 


a y 

4+ 

Voivedeep Shives once per week 

N i spermato^t 



Methyl tes 

josteron 

30 mg 

3 



I 0 

1 

4 + 

N s furtlier ebangv fig y 


6 ;b 

ag iQyt 
OhwrvYtion 
penod 4 mo 

Pubic hiif first at 
14 Tvstes alwxxs 
barilypalpible Nor 

Nine 

Initial 

140 

71 0 

t 0 

4 

4 + 

Testes soft pei to bean sij: No 
spvrffiatotoj Pronoun eJ hirsiit 
ism Shaves duly Voice normal 

HyipogonaJ No g mtal 
grawth responsi. wnth l«c 
ginning of thtrapy after full 
puhtw niir thi kening 

untion Progressive 
body hirsutism !m 
pulst.l]fi.u.calr Anx 

Methyl 

tcstostirone 

JO mg 

4 

141 

0 

t 0 

4 

4+ 

r»g 6 Testes soft juJimentatj 
No change (ncrca<e in libid* 
aggressiveness and optimism 


p nm nt EgO'scnsi 
tivc with marked 
compens-Uion Dull 
avenge intiHigenve 
Interest in opposite 
sex social only Mas 
turbation Parints 
normal leptosomes 










1 AIV 
ag< a8 yr 
OUemtion 
penod 4 Tno 

CrypiQtcbid on ri 
Lett testule small 
inKtotumar 14 with 
first ippexnni.e of 
pubic tiair Tall 
brrud honiJ with 
progressiVk obesity 
especially abdominal | 
and chest Marked 1 
gynecnmasiia ]m 
pulse poor minor 
depressions goodm 
telligen e Interestin 
opposite sex hut su 

P rficialconuctnnly 
Salesman Parents 
obese 

None 

Imtul 

itiq 1 

fU 4 

: 1 0 

1* 

j 

'+ 

Left testicle pea w e soft Favitl 
hair present Shaves onvC per 
week Chest hirsutism Priv* 

1 nounetd gynecomastia Andrty 
gencstrin ratio in urine low 

. HypogonaJ with KCnndary 
(compensatory?) aJrenoy.eni 
u! syndrome No genital 
growth response with be 
ginning of therapy near time 


Methyl 
testosterone 
4omg i 

4 

lAo 

4 

i 



\ + 

No cKanev except increase in It 
bido and penile ncurovas..uIjr 
irtitabilicy Nlattutbation 


8 PH 

Dec Ji yt 
Observation 
period 4 mo 

Puhu hair genual 
si^ and testestaormal 
at ly Never divel 
oped axillary hairand 
inlyslightfacialhair 
Massiw intrasellar 
pituitary tumor re 
moved at age of 17 
Radutiontherapyla 
ter Complete toss of 
libido Divorce Good 
energy intcll gence 
and normal skeletal 
build Graduate stu 
dent 

None 

Initial 

i6t 

6S 7 

a y 

4 y 

a+ 

1 

Testicles olive sue firm Shaves 
iX weekly No axillary hair 

17 ketosternids 10 1 mg Gonadev 
iropin 0 Sella turcica 4X6 cm 

Hypogonad secomliry to 
pituitary deficiency Genital 
maturation not improved 
with male hormone Some 
gi.nital growth 


Methyl 
testosterone 
ao mg 

4 

i6t 

68 6 

3 0 

y 

1 + 

No change in facial or pubic hir 
sutism Libido and neurovascular 
imlabiUty of penis normal with 
treatment 

g £F 
igc 40 yr 
Observation 
Pi riod 6 mo 

Pubic Inir first at 
15 Testes normal 
Typhoid fever Facial 
hair never did pcwi 
well Normal b«Jy 
build in skeletal and 
fat distnbution Pi 
tuitary infarvtion at 
J7 Add son sdisease 
With crises Response 
to dvsoxycorticoster 
one Pituitary myx 
edema (blood iodine 
a*ig )andhypogonad 
ism Lossofltbida 

Nont 

Initial 

l »5 


a 0 

3 y 

»+ 

Testes olive si e Soft Sh ives 
once per week Voice normal 
Severe secondary anemia 

Hypogonid secondary to 
pituitary deficiency Pitui 
taiy myxedema and adrenal 

Methy 1 
testosterone 

3 mg 

4 


^5 

3 0 

4 


Response in lilido and neuro 
viscular irritability normal with 
treatment Some gerutal growth 
Troublesome pnapism if dose of 
male hormone raised to 10 mg 

tmtuntion not improved 
with male hormone 


ject to mistakes or exaggeration, the facility of the Of equal importance with the consideration of 
procedure and consistency of reports spoke well foe penile size and activity was the accurate observation 
us trustworthiness of progression under treatment of qualitative changes 
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in the secondary sex characters, perhaps better dc' 
signated as sex maturation. The participation of 
skeletal muscle, fat, mineral and water elements was 
chnically reflected in the alterations of height, weight 
and epiphyseal status. A most noteworthy manifesta- 
tion, however, was the growth of hair on the various 
parts of the body. 

The process of sex maturation is usually designated 
by the terms puberty, adolescence and maturity. 
Variations in the time required for sex maturation 
are well recognized. Some individuals develop from 
the status of children into fully mature men within a 
few years, while others may require lo years or longer 
to negotiate the same transformation. The delay in 



Fig. I. Stimulation of genital growth and maturation in 
HYPOGONADISM. P. \V., age 19. A. Prior to therapy. B. Five months 
after initiation of treatment with androgens. C. Eight months 
after initiation of treatment. Maximal genital growth attained 
prior to development of full thickness of the pubic hair. 

the sequence of appearance of pubic, axillary, facial 
and chest hair may be increased. Extensions of the 
chest-hair growth frequently occur in men in their 
thirties and forties. 

The period of pubic hair growth, from its first 
appearance to full thickening represents a most im- 
portant and accelerated phase of the whole matura- 
tion process and, therefore, merits a special definition 
of puberty, namely, genital maturation." More 


- The terms genital maturation and pubic maturation are not 
identical. Genital maturation carries a broader connotation of a 
qualitative change of the genital tissues themselves. The term 
pubic maturation refers sp^ifically to thickening of the pubic 
hair and is not identical xvith genital maturation, but is only a 
part of this process and offers an index to the progress of genital 
maturation. 


sharply localized in its onset, duration and age span 
of occurrence than the subsequent body hirsutism, 
the time of its development offers a valuable point 
of orientation for evidences of other body changes. 
Occurring usually within the limits of ii to i6 years 
of age (more frequently 12 to 14) and varying with 
hereditary, racial and climatic factors, the actual onset 
may be timed closely within an accuracy of 3 months, 
by the appearance of coarse public hairs subsequent 
to a fine, downy accentuation clinging to the surface 
of the pubis for the preceding 6 months to a year. 
The maximal mass of public hair is usually attained 
within 2 years or less; full thickening is here denoted 
by a roughly quantitative index of 4 + and the half- 
way point, correspondingly as 2+. As will be shown, 
estimation of actual pubic hair thickening in terms 
of that maximally expected for the type of individual, 
is of clinical value in the establishment of prognosis 
for genital growth. 

RESULTS 

Genital functions. A rapid and most constant re- 
sult of substitution therapy in male hypogonadism 
was the improvement of genital neurovascular and 
muscular functions. A rise in skin temperature, in- 
creased turgidity and irritability to spontaneous 
erection of the phallus became manifest within 48 
hours. Maximal sensitivity to the hormone was noted 
in a) the younger age-groups, b) in individuals show- 
ing a greater degree of genital immaturity, and c) in 
one case of hypogonadism secondary to a pituitary 
and adrenocortical deficiency, in whom a single dose 
of 10 mg. of methyl testosterone at bedtime caused 
troublesome priapism overnight and next day. Gen- 
erally, an average daily dose of 20 to 40 mg. of methyl 
testosterone was necessary for the maintenance of the 
desired neurovascular irritability, as well as the pro- 
duction of penile growth if this was to be attained 
at all. 

Continuous and prolonged medication (over a 
period of 6 months) produced at times refractory 
periods during which spontaneous erectility disap- 
peared while the libido and susceptibility to mechani- 
cal stimulations, as a masturbation, continued unim- 
paired. Rest for medication for one week appeared 
more effective in restoring spontaneous sensitivity 
than the stubborn continuation of the daily dose, or 
its increase to twice the previous level. Continuous 
dosage or over-dosage probably resulted in a waste of 
medication and at times also led to vague gastric 
distress. 

In 4 cases the substitution of 12.5 mg- of testos- 
terone propionate inunction (25: mg. of the active 
substance per gm. of base, applied at bedtime) for 
the oral type of therapy produced equally gratifying 
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results and was preferred by 2 patients because of _a 
greater sense of well being and freedom from gastric 
discomfort. 

Failure of spermatogenesis which is the rule in 
severe hypogonadism with rudimentaiy testes was, 
of course, not influenced by male hormone therapy. 

Oem'tal size and pubic-hair maturation. Definite 
penile growth as the result of substitution therapy 
was not attained in all cases. When it occurred, the 
first evidences appeared within a few weeks and the 
maximal limit was reached within 6 to 9 months. 
Progressive increases in the length and diameter of 
the organ were manifest both in the relaxed and erec- 
tile state, with all measurements augmenting con- 
comitantly. In cases in which the pubic hair growth 
was absent, or deficient (with the exception of cures 
8. 9), thickening was produced to full density and its 
progress charted roughly in quantitative terms. Maxi- 
mal results were attained within 6 months to 2 
years. 

The appearance of axillary, chest and facial hir- 
sutism in succession was delayed, the occurrence of 
each phase depending on the fulfillment of the pre- 
vious stage. Throughout the total period of observa- 
tion stimulation of the growth of face and chest hair 
was the least satisfactory of all and inadequate at its 
best. Local application of testosterone propionate 
inunction to these areas did not prove effective. 

Deepening of the voice was satisfactory and de- 
veloped in the latter stages of pubic-hair thickening 
and afterwards. 

An enlargement of the scrotum and corrugation of 
the scrotal skin irrespective of the testicular mass 
occurred early in the course of treatment, as did pros- 
tatic enlargement to a maximal point which was less 
than the average development for a normal male. 
During the first few weeks of treatment the soft and 
rudimentary testes became larger, congested, more 
firm and defined to palpation; later they regressed 
to their initial state. 

Analysis of the clinical findings prior to treatment 
with emphasis on the distinction between genital 
size and pubic-hair maturation has made it possible to 
establish criteria of prognosis for the results of treat- 
ment. The extent or rapidity of the penile growth 
produced was not influenced by its initial size, nor 
by that of the testes, nor by excessive medication, 
the age of the individual or the number of years he 
had been genitally retarded. Nor was it apparently 
affected by any configuration factors of fat distribu- 
tion or skeletal proportions. 

Presence or absence of pubic hair and the rapidity 
of its thickening appeared to be the sole reh’able de- 
termining factor for the prediction of penile growth. 
Penile growth could be elicited only when evidences 
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of pubUc maturation- were not present or were in- 
complete. The penis had re.tchcd its maximal length 
at the half-way stage of pubic-hair thickening (0.+)- 
Penile growth was terminated or precluded at the 
time of full pubic hair density (• 1 ' 4 )- 

Thc rapidity of the thickening of the pubic hair 
varied considerably and independently of the age of 
the individual, the testicular mass or the intensity of 
treatment above physiological accquacy; in some 
cases it required as long as 6 months for the early 
evidences (t -f) and in others it progressed rapidly 
to completion (4-b) within the same interval. In a 



Fig. 2. Stimulation op genital orowtii and maturation in 
THE HYPOCONAU C.R., Rgc 28. A. Piior to thctapy. B, Eight 
months after initiation of treatment with androgens. C. Fifteen 
months after initiation of treatment. Maximal genital growth at- 
tained prior to development of full thichness of the pubic hair. 

given case the speed of the process could not be 
accurately predicted, although it seemed somewhat 
more delayed in the slender and light-complexioued 
individual, which was probably dependent on so- 
called constitutional and hereditary factors. 

Effects on s\in and body configuration. The skin 
of the untreated hypogonad individual was dry, poor 
in elastiaty and luster. Substitution therapy, which 
promotes mineral and water storage, led to a marked 
improvement in tissue tone, with increased firmness 
to palpation, and surface sheen to inspection. There 
was a lightening of the grayish caste to the skin, 
particularly noted over areas poor in subcutaneous 
fat, as under the eyes. An increased surfece moisture 
and oiliness became evident, with the latter particu- 
larly marked through the period of growth of pubic 
hair and at times becoming sufficiently severe to be 
associated with seborrhea and acne. 

The adult hypogonad male, in agreement with 
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accepted clinical impressions, was of average or better 
height. With or without treatment, closure of the 
epiphyses was delayed but eventually took place long 
after, and only if some evidences of pubic'hair matura^ 
tion had occurred. Male hormone therapy in these 
cases produced an undeniable acceleration of growth, 
both m height and in breadth (shown in shoulder 
girdle and facial bones) only when the epiphyses 
were open and usually in conjunction with pubic 
maturation, namely, during or immediately after 
thickening of the pubic hair. 

More often than not the hypogonad patient ap' 



Fig. 3. Stimulation or genital growth and maturation in 
THE HYPOGONAD J.H., age 18. A. PnoE to therapy. B. Six months 
after imtiation of treatment with androgens. C. Eighteen months 
after initiation of treatment. Maximal genital growth attained 
prior to development of full thickness of pubic hair. 

peared to be stout or obese with accumulations of fat 
over the chest, abdomen and hips, to an increasing 
degree with age. Although a feminine type of fat 
distribution, including mammary prominence (adi' 
pose or glandular), was not infrequent and may even 
be pronounced in normal individuals, it appeared to 
be more prevalent in the older obese type of hypo- 
gonad male. Improvement in body configuration re- 
sulted through weight loss on low-calorie diets. Im- 
provement could also be induced, in spite of weight 
gain, with male hormone stimulation if further 
muscle development and skeletal growth could occur, 
usually in conjunction with thickening of the pubic 
hair. Marked improvements in configuration ap- 
peared in the initially lean hypogonad person, in 
whom pubic maturation was produced with the 


male hormone when the additive anabolic effects of 
hydration,_^ fat, muscle and bone storage resulted in 
striking body changes and weight gain. Initially, as 
well as following treatment, the somatic pattern at 
its best remained at all times within the framework of 
hereditary trends which appeared to be of a para- 
mount significance. 

Personality. The personality of the adult hypo- 
gonad was masculine in a sense that his interests and 
activities were masculine. There were no evidences of 
homosexual trends or the feminine type of behavior. 
Curiosities were directed toward the opposite sex 
but the contacts were avoided because of the feeble- 
ness of sex impulse and feeling of inadequacy. Im- 
pulse life, in general, as expressed in ‘drive’ was weak 
or poorly sustained, due to true fatigability in some 
cases, possibly to a specific effect of male hormone 
deficiency. Moreover, a knowledge of genital insuffi- 
ciency projected itself into a sense of inadequacy 
toward the environment as a whole, undermining 
ego evaluation and creating a feeling of self-reference 
of inferiority. At times, periods of acute anxiety or 
depression occurred, but major psychoses have not 
been found. Compensatory behavior may become 
manifest at any stage of this process and, as in all 
bodily disabilities, depending on the type, character, 
intelligence and temperament of the individual, it 
may be an asset or detriment to his personality. It is 
a mistake, however, to blanket the behavior of the 
hypogonad under the expression ‘compensating for 
inferiority.’ Since intelligence, temperament and char- 
acter in these individuals were not inherently abnor- 
mal, but followed constitutional and hereditary lines, 
the hypogonad sooner or later gained insight into the 
specific nature of his disability, and made a fairly 
satisfactory occupational and social adjustment to 
his environment. 

Substitution therapy with male hormone increased 
the sex -urge both in its psychic and physical aspects 
and led to some masturbatory activity and eventually 
to a cautious contact with the opposite sex. The prime 
concern of the patient in all cases was the develop- 
ment of adequate penile growth in order to pass as 
normal in appearance and performance. An increase 
in energy and sense of well being promoted optimism, 
stronger drive and aggressiveness in dealing with the 
environment. At times this response almost suggests 
a specific effect of the male hormone comparable to 
the specificity of benzedrine sulphate to produce a 
similar reaction. It must be taken into consideration, 
however, that a discovery of an antidote to the feel- 
ing of inadequacy is of sufficient psychogenic strength 
to produce the same result. Certain it is that the hy- 
pogonad under treatment was a much happier indi- 
vidual. 
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DISCUSSION 

Unless a history of infection, damage or castration 
is available, the cause of testicular deficiency often 
is not well understood and may be ascribed to hor- 
monal and developmental factors. Thus, a fat boy 
with hypogenitalism before puberty has been termed 
a ‘hypopituitary' and promoted into a cnuuch or 
‘eunuchoid’ if the genitalia remain small as his legs 
grow long after puberty. Should he surmount both 
classifications in spite of subsequent accumulation of 
fat over chest and hips, he will then be advanced into 
a ‘constitutional type,’ in which he may have be- 
longed in the beginning, provided the genital status 
is given a charitable interpretation by the physician. 
The triad of ‘pituitary-eunuchoid-constitutionar has 
been overworked to explain the response of one pa- 
tient to the pituitary-like sex hormone, that of an- 
other to the male hormone and of a third to neither 
substance. In many gonadal problems the determina- 
tion of where constitutionality begins, functional 
abnormalities continue and pathological changes take 
over is often difficult, if not impossible, because of 
the over-lapping of all processes. Undeniable familial 
repetitions of patterns of structure and function of 
the body status quo and change is covered by the 
concept of constitution. Obviously, it is operable in 
normality, precipitation of disease and response to 
treatment; in any endocrine problem it includes both 
the variations in the peripheral tissues as well as the 
glands themselves. 

This undoubtedly contributes to the clinical vari- 
able in hypogonadism and response to treatment. 
Observations during the past 5 years have demon- 
strated that the male may present problems of the 
reproductive system as highly specialized as those of 
the female. Endocrine aspermia, gynecomastia and 
penile hypoplasia have been noted as a solitary dis- 
turbance both in the normal male and in the adreno- 
genital type. In genital problems as a whole the dis- 
tinction between genital (penile) growth, function 
and thickening of the pubic hair can be profitably 
stressed, not only to demonstrate their orderly rela- 
tionships but their disassodations. 

The adaptability of pubic hair thickening to a 
roughly quantitative evaluation in its onset and pro- 
gression qualifies it for use in. a specific definition of 
genital maturation at puberty, and as a reference 
point in the orientation of somatic and endocrine dis- 
turbance of early adulthood. 

The hormonal causes of thickening of pubic hair 
are open to speculation. Association of this process 
with marked acceleration of growth of other tissues 
(penile, testicular, skeletal, muscular) suggests a mul- 
tiplicity of physiologic causes ranging from the pitui- 
tary, if not the hypothalamus, down the scale. While 


the male hormone plays a dominant role in genital 
(penile) growth and neurovascular irritability, it 
proKibly acts in a contributory manner only in geni- 
tal maturation." Administration of male hormone to 
younger children causes increased penile growth and 
irritability but does not produce pubic hair growth; 
and, conversely, a considerable degree of thickening 
of pubic hair may be found in some young adults in 
spite of marked evidence of a male hormone defi- 
ciency. The termination of potential penile growth 
synchronous with the development of the full thick- 



Fig. 4-6. Failure to produce genital growth in hypoconad 
MAU5 in the presence of adequate to full thickness of the pubic 
hair. Period of treatment, 4 months, 4, E.S., age 18. 5. R.M., age 
ao. 6. J.B., age 19. 

ness of the pubic hair as observed here, actually sug- 
gests a possible antagonism in the causative factors. 

Further evidence for the distinctiveness of the 
penile growth factor (male hormone) and that which 
causes genital maturation is presented by cases with 
marked delay in maturation progression in the pres- 
ence of normal to excessive genital growth. This is 
demonstrated by the cases of tall boys i8 to 20 years 
of age who have excellent genital size but scanty 
pubic hair growth, and no chest and face hair (6 cases, 
unpublished). 

In a cases of hypogonadism secondary to pituitary 
deficiency (m one case associated with a secondary 
Addison's disease) which have been treated with 
male hormone substitution therapy, favorable re- 
sponse in genital growth and irritability have been 
obtained, but not thickening of the pubic hair has 
occurred. The fact that there is a relationship of the 
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adrenal cortex to pathological hirsutism is well estab' 
lished. These evidences point to some cause other 
than the male hormone in the production of genital 
maturation (puberty), possibly to some ‘maturity 
factor’ in the adrenal cortex. 

The distinction between genital si2;e and genital 
maturation is of importance, not only in the predic' 
tion of genital growth through the action of the male 
hormone, but also in the exercise of greater caution 
in attributing other accelerated growth phenomena 
(skeletal) to this substance alone, when evidences of 
genital maturation in terms of pubic hair thickening 
are also progressing. 


SUMMARY 

1. The distinction between genital growth (penile 
growth) and genital maturation as revealed by pubic 
hair thickening is emphasized. 

2. Genital growth is directly under the influence 
of the androgenic hormone of the testes or its exog' 
enous substitutes. It may be produced in the absence 
of, as well as in the presence of partial genital matura^ 
tion as gauged by thickening of the pubic hair, but 
it is definitely precluded by the evidences of full 
genital maturation in terms of pubic hair thickening. 
Observation of the degree of pubic hair maturation, 
therefore, offers a valuable clinical criterion for the 
prognosis of genital growth, both in the hypogonad 
under treatment and in the normal individual as well. 

3. Genital maturation is only partly under the influ' 
ence of the androgenic hormone of the testes or its 
exogenous substitutes. It is precipitated by this hor^ 
mone only when delayed, and in the presence of an 
adequacy of other necessary ‘maturity factors,’ the 
nature of which is open to speculation. It is assumed 

J that the full development of these maturity factors 
is responsible for the eventual termination of genital 
growth. 

4. Methyl testosterone is a potent substitute for 
the androgenic hormone of the testes and stimulates 
genital growth and maturation when an endogenous 
deficiency of this substance is present and within the 
limits of the above-mentioned considerations. Its 
effectiveness in increasing the genital neurovascular 
irritability is more constant and depends upon the 
presence of an initial male hormone deficiency only. 


Dosage, technique of medication and side effect are 
discussed. 

5. Testosterone propionate inunction (25 mg. per 
gm. of base) appears to be equally effective in main- 
tenance of the hypogonad, requiring less of the active 
substance than the use of methyl testosterone orally; 
it is preferable in some cases because of the absence 
of side effects. 
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Effect of Chorionic Gonado- 
tropic Hormone and of Male 
Sex Hormone on Height In- 
crease and Bone Development 

Murray B. Gordon, M.D., and 
Elmore M. Fields, M.D. 

From the Juiemle Endocrine Clinic, Depart- 
ment of Pediatrics, Long Island College Hos- 
pital, and Department of Pediatrics, Long Is- 
land College of Medicine, Brooklyn, Ifeio Tork 


Attention has been focused in recent years on 
/\\ the effects of gonadotropic and sex hormones 
A. dv on somatic growth, especially on height and 
bone development. While the exact mode of action 
IS unknown, the following may be possible factors 
a), the inherent growth-stimulating qualities which 
affect other somatic tissues as well as the accessory 
sex organs, b), stimulation of the growth producing 
factors of the anterior pituitary gland or inhibition 
of the gonadotropic function of this gland with sub 
sequent suppression of the growth function Accord 
ing to Severinghaus (r) the injection of pregnancy 
urine preparations and of gonadal hormones have an 
effect on both the acidophilic and basophilic cells of 
the anterior lobe of the pituitary gland, although 
males and females do not respond similarly m all 
cases The acidophilic cells, which are concerned 
with growth function, may also be a source of one of 
the two gonad-stimulating hormones of the anterior 
pituitary gland 

Castration of male rats in early life leads to sig 
nificant inhibition of general somatic development 
with a resultant decrease in weight and retardation 
in body length as compared to norma! controls Ru- 
binstein and co workers (a) report that testosterone 
proptionate in small daily intraperitoneal injections 
has a stimulating effect on the growth of these cas- 
trated rats but that large doses produce a depressing 
effect which exceeds that of castration alone Dosage 
and duration of treatment are important factors as this 
depression is not observed until the a4th day at 
which time it becomes progressively more marked 

Turner and associates (3) found that large doses of 
testosterone propionate given over prolonged periods 
of time, even when treatment was started one day 
after birth, did not accelerate body growth or skeletal 
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maturation in rats, except in isolated bones At the 
end of the period of observation the rate of osseous 
development was not Jncrc.iscd to any grc.!ter extent 
than in control animals 

Clinical manifcst-ations of the growth stimulating 
effect of gonadotropin and of sex bormones are noted 
in both sexes at puberty m the physiologiail spurt of 
linear and general somatic growth, in addition to .an 
increase m the site of the external and intenial sex 
organs Precocious puberty and increased activity of 
the gonads are associated with marked acceleration in 
both height and bone development for a short period 
and subsequent dwarfing occurs due to premature 
closure of the epiphyses Prepubertal eunuchoidism, 
on the other hand, is characterised by delay in closure 
of the epiphyses The resultant height depends on the 
functional activity of the anterior-pituitary growth 
hormone Eunuchoid giantism ensues in the presence 
of an associated increased pituitary activity, while 
dwarfism occurs if the amount of growth hormone is 
insufficient 

Increase in height has been reported m sexually 
underdeveloped and underheight boys following the 
administration of testosterone propionate by injection 
(4-7), of methyl testosterone by mouth (8) and of 
chorionic gonadotropic hormone by injection (3, 7, 
9, to. It) 

Variable results have been reported on the effect 
of chorionic gonadotropin and .of testosterone pro 
pionateon the excessive height of boys with eunuch- 
oidism or other forms of milder hypogonadism 
Both successful and unsuccessful curbing of height 
increase have been observed (y, 7) 

The action of chorionic gonadotropic hormone and 
of testosterone propionate on osseous development 
and on epiphyseal closure has also been studied in 
association with the effects on height McCullagh 
(12) originally felt that testosterone propionate did 


*11K 



7i6 


MURRAY B. GORDON AND ELMORE M. FIELDS 


Volume 1 


not affect epiphyseal development, but he now con' 
aiders that, although small doses (15 to 60 mg. per 
week) fail to accelerate epiphyseal changes, large 
doses (105 mg. per week) cause a marked increase in 
epiphyseal age. Although the latter statement is made 
on the basis of observations in adult eunuchoid men 
in whom the epiphyses were still ununited, he warns 
against the use of large doses of testosterone pro- 
pionate in individuals who have not as yet obtained 
normal adult stature, for fear of stunting of growth. 


considered as instances of pseudo-cryptorchidism and 
are not included. 

In evaluating the results in cases of cryptorchidism, 
a testis was considered to be completely descended 
when it entered into the scrotum and remained there. 
Descent as far as the external ring or to the upper 
border of the scrotum was listed as partial descent. 
In a few instances, the testis descended into the 
scrotum and then retracted, but eventually remained 
in the scrotum after further treatment. In these cases. 


Table i. Summary of results immediately after therapy 



Initial 
Age 
yr., mo. 


Initial 

Bone 

Age* 

Percent- 
age In- 
crement 
in 

Height 

Percent- 
age In- 
crement 
in Bone 
Age 

Height 
at End 
of 

Treat- 

ment* 

Bone 
Age at 
End of 
Treat- 
ment* 

Treatment 


Case 

No. 

Initial 

Height* 

Dura- 

tion, 

mo. 

Total Dosage 
R.U.; mg. 

Diagnosis 





Group I , receiving chorionic gonadotropin; 

R.U. 


4 

9-0 

+ 

N 

-iS 

+27 



7 

1 I , 600 

Cryptorchidism 

5 

9-6 

+ 

N 

+ 18 

+50 

+ 


11 

35,600 

Cryptorchidism 

6 

10-9 

+ 

N 

+ 50 

+ 160 

+ 


*3 

j6,8oo 

Cryptorchidism 

7 

14-3 

+ 

N 

+69 

+ JO 

+ 


5 

20,000 

Cryptorchidism 

9 

12-0 


N 

0 

0 



13 

40 , 400 

Cryptorchidism, adiposo- 
genital dystrophy 

14 

II-O 

+ 

N 

+29 

-f 12 

+ 

N 

22 

60,000 

Adiposogenital dystrophy 

16 

9-10 

N 

— 

+ 11 

-1-20 

N 

— 

16 

17,000 

Adiposogenital dystrophy 

17 

1 0-0 

+ 

N 

-25 

0 

N 

N 

6 

11,800 

Adiposogenital dystrophy 

18 

II-O 

+ 

N 

0 

0 

+ 

N 

13 

26,000 

Adiposogenital dystrophy 

22 

9-0 

— 


+125 

-f-IOO 


N 

5 

20,000 

Adiposogenital dystrophy 


Croup 2, receiving both chorionic gonadotropin, R.U., and testosterone propionate, mg. 


I 

lO-II 

+ 

+ 

+38 

4-18 

4 - 

-b 

24 

12,200 

2,470 

Eunuchoidism 

3 

8-4 

+ 

— 

4-40 

4-81 

4 - 

— 

18 

19,000 

250 

Cryptorchidism 

lo 

9-6 

-b 

N 

+ 5 

0 

4 - 

N 

32 

95,000 

225 

Adiposogenital dystrophy 

11 

10-2 

+ 

+ 

+ 50 

4-50 

4 - 

4 - 

11 

18,000 

290 

Adiposogenital dystrophy 

12 

15-6 

— 

— 

+ 156 

0 

— 

— 

18 

27 , 000 

250 

Adiposogenital dystrophy 
with short stature 

13 

14-0 

+ 

N 

4-40 

0 

4 - 

N 

15 

10,250 

590 

Adiposogenital dystrophy 

15 

lO-IO 

-b 

— 

-27 

4-33 

4 - 

N 

15 

IJ.OOO 

350 

Adiposogenital dystrophy 

19 

12-0 

+ 

N 

4-100 

4-133 

4 - 

4 - 

14 

5,000 

820 

Adiposogenital dystrophy 

21 

8-0 

-b 

— 

4-44 

-t-ii 6 

4 - 

+ 

36 

17,500 

250 

Adiposogenital dystrophy 

24 

1 1-6 

+ 


4-33 

4-50 

+ 

N 

24 

49,000 

260 

Adiposogenital dystiuphy 


* Plus and minus signs indicate a height and bone age above or below the normal for that age; N, normal for the age. 


Others state that moderate amounts of male sex 
hormones or of chorionic gonadotropic hormone do 
not produce progressive epiphyseal development or 
premature epiphyseal closure (6, 14-19). 

The present report is concerned with the effects of 
chorionic gonadotrcipic hormone, with or without 
testosterone propionate, on the height and bone de- 
velopment of 20 boys who were treated for crypt- 
orchidism and hypogenitalism. 

The results on the descent of the testes and the 
growth of the external genitalia are discussed in a 
separate communication (ao). All cases of crypt- 
orchidism in this series are of the true type. Testes 
of the receding type, or those which could be forced 
into the scrotum by either manipulation or heat are 


the latter date was considered as that of complete 
descent. 

The conditions present in these boys consisted 0 
adiposogenital dystrophy, ii instances; eunuchoi 
type of adiposogenital dystrophy, 2; primary hypo- 
gonadism with giantism, i; and cryptorchidism, i5 
cases. The ages ranged from 8 to 1 5/-2 years. Fifteen 
were below the age of 12 years and 5: were above 
this age. 

Roentgenograms were made of the skull and se a 
turcica and of the wrists at the initiation of treatment, 
and of the wrists at varying intervals. The 
velopment was measured by a modification of To s 

Standards (21), and the height by the Baldwin-Woo 
Standards for the medium average (22). 
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Treatment was given for periods ranging from 5 to 
36 months and was continuous for the first 3 months 
and interrupted thereafter, especially during the 
summer months One group of 10 boys received intra- 
muscular injections of chorionic gonadotropic hor- 
mone* in doses of 250 to 500 rat or intematioml units 
twice a week, with an average of 28,380 units The 
second group of 10 boys had been treated with 
chorionic gonadotropic hormone but had not re- 
sponded favorably with either the descent of the 


The total dosage of chorionic gonadotropic hor- 
mone m this group ranged from 5000 to 95,000 rat or 
international units, with an average of 26,59?, that 
testosterone propionate ranged from 215 to 1470 mg. 
with an average of 475.5 mg The average dosage of 
chorionic gonadotropic hormone for both groups was 
27,487 units 

aEsutTS 

Height. There was an increase in height in every 


Table a EpfEcr of treatxient os hejcht 



Chronological Age 1 

Height, inches 

Normal Height for 

Increment, m . 

Case 

“J tratmltl 

vr , mo 

>r , mo 

End j 

No ' 

i 

Initially of ' 

treatment 

Same Ages, jn 

Below Normal 


PerccntJgc 
Increment 
Above anti 
Bclou Norrml 


F, Choriotiic fionddotfo^m 


4 

9-0 

H-O 

56 

!8I 

5a 

56 

-1 4 

-35 

T 

9-6 

11-6 


dl! 

53 

57 

-ho 75 

+ 18 

6 

10-9 

13-6 

631 

67I 

55 i 

59 

-fl 61 

+50 

7 

M “3 

15-<3 

<>ri 

68! 

6t5 

65 i 

-hi J 8 

+69 

9 

13-0 

13-3 

52 

54 l 

58 

6o\ 

N 

0 

M 

tI -0 

13-8 

60 


56 

63 

-hi 75 

+39 

i6 

9-10 

13-3 

5 J 1 

581 

53 ! 

58 } 

-ho 5 

+ 11 

17 

10-0 

11-6 

u \ 

f 7 

u 

57 

-0 

-25 

i8 

Il-O 

13-0 

58 

60 

56 

58 

N 

0 

33 

9-0 

11-0 

49 


5a 

56 

+0 50 

-hiaS 


Greti^ 2 , Cltortonic gonddotro/)in and testosterone {nof^onate 


I 

10-11 

13-4 

67 

74j 

56 

6ti 

+3 0 

-hsB 

3 

8-4 

9-6 

51 

55i 

50 

55 

-hi »5 


10 

9-6 

14-0 

54 

64I 

55 

65 

-ho s 


XI 

10-3 

ii-l 

58 

61 

54l 

5b| 

+ 1 0 



15-6 

17-0 


65! 

66 

68 

•hs IJ 

+ 156 

13 

14-0 

15-3 

65 

685 

63 

65i 

-fl 0 


n 

10-10 

14-0 

59! 

655 

555 

6\ 

-I 75 


^9 

13 0 

13--2 

6o| 

65 

58 

60} 

■4-3 25 



8 0 

II-O 

53 

6x]| 

50 

56 

+2 13 


24 

11-6 

13-b 

58! 

64 1 

57 

6ii 

-hi 5 

-hts 


testes or the growth of the external genitalia They 
received testosterone propionate- m doses of lo to 
25 mg twice a week This therapy was continued for 
4 to 8 weeks and was then discontinued to be re- 
placed by cbononic gonadotropic hormone for i to 3 
months This alternation was adhered to throughout 
the entire course of treatment except for intervals 
lasting from several Weeks to several months, es- 
pecially during the summer In a few instances, only 
testosterone propionate was administered after the 
initial 3 month period of treatment with gonadotropic 
hormone 


The chorionic gonadotropin was supplied by a) Roche 
Organon J (Prcgnyl), h) E R Squibb fc? Sons 

New Brunswick. N J . (Follutein) and c) Ayerst. McKenna 6 
narnson. Rouses Point, N Y , (A P L ) 

* The testosterone propionate was supplied by aj Rochr 
Organon Inc , Nut ley N J , (Neo Ho-nbreol) and b) The Sehci 
mg Corp , Bloomfield, N J , (Oreton) 


boy This increase was above the normal expectancy 
in 14 eases, normal in 3 and below normal m 3 The 
average gam in height for the entire senes was 32 2 
per cent above the normal increment In the 10 boys 
treated with chorionic gon.idotropic hormone the 
average increase in height was 12 g per cent above the 
normal increment, 6 of these showed a gam ranging 
from 1 1 to 69 per cent above the normal, 2 grew at a 
normal rate and 2 increased in height at a rate lower 
than the normal 

Better results were obtained with the boys who 
received the combined treatment of chorionic gonado 
tropic hormone and testosterone propionate, as 
shown by an average of 47 9 per cent increase above 
the normal increment, 8 of these boys showed a gam 
in height ranging from 33 to 156 per cent above the 
normal rate, one showed a slight increase above the 
normal and one a lower rate than normal 
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Table j. Effect of treatment on osseous development 


Case 

No. 

Chronological Age 
End of 

Initially treatment 
yr., mo. yr., mo. 

Bone Age, yr., mo. 

End 

Initially of 

treatment 

Actual Change, 

yr- 

Gain 

Above Normal, yr. 

Percentage 

Gain 

Above Normal 

Group 1, Chorwmc gonadotropin 

4 

9-0 

II-O 

8-6 

11-0 

2.5 

+0.5 

-b 25 

5 

9-6 

1 1-6 

lO-O 

13-0 

3-0 

-1-1.0 

-b 50 

6 

10-9 

12-6 

10-6 

15-0 

4-5 

-}"2.8 

-bi6o 

7 

14-3 

15-0 

14-3 

15-3 

1.0 

4-0.25 

-b 30 

9 

12-0 

13-3 

12-0 

13-0 

1.0 

N 

0 

14 

II-O 

13-8 

11-0 

14-0 

3-0 

-bo. j 

4-12 

16 

9-10 

12-3 

8-0 

Il-o 

3-0 

4-0.5 

4-20 

17 

10-0 

11-6 

10-0 

11-6 

1-5 

N 

0 

18 

II-O 

12-0 

II-O 

12-0 

1 .0 

N 

0 

22 

9-0 

1 1-0 

7-0 

II-O 

4.0 

4-2.0 

-bioo 

Group 2, chorionic gonadotropin and testosterone propionate 

I 

lO-II 

13-4 

12-3 

15-0 

2j 

4-0.4 

4-18 

3 

8-4 

9-6 

6-6 

8-6 

2 

-bo. 9 

4 " 8 i 

10 

9-6 

14-0 

9-6 

14-0 

4I 

N 

0 

II 

10-2 

1 1-2 

11-3 

12-9 


4-0.5 

4-50 

12 

15-6 

17-0 

14-0 

15-6 

4 

N 

0 

13 

14-0 

15-3 

14-0 

15-3 

il 

N 

0 

15 

lO-IO 

14-0 

9-10 

14-0 

46 

-bi.o 

-b 33 

19 

12-0 

13-2 

12-0 

15-6 

32 

-b2.o 

4-133 

21 

8-0 

1 1-0 

6-6 

13-0 

6i 

4 - 3-5 

-i-ii6 

24 

1 1-6 

13-6 

10-0 

13-0 

3 

-bi .0 

4-50 


This greater stimulus to growth in height in the 
second group is evidently due to the action of testos' 
terone propionate. Analysis of the data for this 
group reveals that those who received larger doses of 
testosterone propionate, more than 500 mg. through- 
out the the course of treatment, showed a gain of 
59.3 per cent above the normal increase in height, 
while those who received less than this amount at- 
tained an average height of 43 per cent above that of 
normal expectancy. 

Relation of original height to results. Before treat- 
ment was started, 16 boys were above the height 
normal for their age. The case of one boy with pri- 
mary hypogonadism, who was ii inches above the 
average height for his age, will be discussed in detail 
later; one other boy was 6.5 inches above the normal 
height for his age and grew at a rate of 50 per cent 
above the normal increment; 4 boys were between 
3^ and inches above the average height and 
grew at rates varying from 35 per cent below the 
normal increment to 29 per cent above normal ex- 
pectancy. The remainder of the boys in this group 
were between i and 3 inches above the normal aver- 
age medium height. The average increase in height 
for this group of originally overheight boys was 29.8 
per cent above the normal increment. At the termi- 
nation of treatment, 15 were above the average 
m.edium height for their ages and one was normal in 
height. 


One boy whose height was normal at the start of 
treatment showed an increase of 1 1 per cent above the 
normal expectancy at the termination of therapy. 
Three boys were 6, 3, and 5 inches, respectively, 
below the average height before treatment and grew 
at a rate of normal, slightly above the normal and 156 
per cent above the normal increment, respectively, 
but all 3 were still below the average medium height 
for their age at the termination of treatment. The 
average increase in height for this group was 56.2 
per cent above the normal increment. 

Bone development. The bone development before 
treatment was started was normal in n boys, ad- 
vanced in 2 and retarded in 7. During the period of 
treatment it progressed at a normal rate in 6 boys, at 
an accelerated speed above the normal in 14 and in no 
case was it below the normal. The average increase 
was 43.9 per cent above the normal increment and 
was greater in those receiving both hormones (48.1%) 
than in those obtaining only chorionic gonadotropin 
(39-7%)- In the former group, the range was from 
12 to 160 per cent above the normal expectancy an 
in the latter, from 18 to 133 per cent. The greater 
stimulus to bone growth, with reference to height 
increase, evidently is also due to the action of tes- 
tosterone propionate. 

At the termination of the period of treatment, 
boys showed an advanced bone development, n ^ 
normal bone age and 3 a retarded bone age. In t e 
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original normal group 3 showed an advanced bone age 
and 8 a normal bone development, the average m- 
crease for this group was 39 per cent above the normal 
increment Both of the boys with an initially ad- 
vanced bone age showed still further acceleration at 
the termination of treatment but the average increase 
was no greater than that in the normal group (38 per 
cent above the normal increment) The increase in 
height m the originally retarded group ranged from 
normal to 100 per cent with an average of 5:3 per cent 
above the normal, but only t case showed an ad- 
vanced bone age at the termination of treatment, 3 
were normal and 3 were still retarded. 

Relation of linear to osseous growth On the basis of 
percentage increase above the normal, the response m 
the rate of bone development was greater than that 
of height, on the average, but not in individual in- 
stances The increase was greater in osseous develop- 
ment than in height m 11 instances, less m 6 and 
approximately the same in 3 

There is no constant relationship between the 


effect of treatment on height as compared to that on 
bone development Both boys whose bone develop- 
ment was advanced before treatment showed an ad* 
vance both in bone age and height above the normal 
at the end of the period of treatment. Those who 
were normal in bone development showed an ultimate 
advance in height in 9 instances, and in bone age in 3 
instances In the group with retarded bone develop- 
ment, 4 attained ovcrhcight and only one an acceler- 
ated bone development. This lack of correlation is 
also evident when the cases arc considered from the 
Viewpoint of height. Of the 16 boys who were over- 
height before treatment, 15 were overhcigbt at the 
end, but only 6 showed an ultimate advance above 
the normal m bone age On the basis of percentage in- 
crease, apparently the greatest advance in bone age 
occurred m those who were ovcrhcight and the 
greatest increase m height took place in those who 
were originally advanced in bone age. The next 
greatest increase is noted in those who were retarded 
cither in bone development or height at the beginning 


Tabu 4 Fouo'a up observation after treati^ient was oiscostinued 


Height 

Osseous Development 

Case 

Ko 

Chrono 
logical 
Age. 
yr , jro 

Height, 

‘n 

Increment 
Abosc and 
Beiou- Normal 

% Increment 
Abo\e and 
Below Norma! 

Bone Age, 
)r, mo 

Actual Gam or Loss 

Change, 1 Above and 
yr Below Normal 

% Gam or Loss 
Above and 
Below Normal 


Groim I, chonomc gOttadoiro^\n 


4 

14-0 

651 

-0 T 

- 3 % 

14-0 

3 

N 

° 

5 

11 II 

64! 

N 

0 

14-0 

i 

N 

0 

. 

M-a 

67 i 

N 






6 

n 6 

70J 

+ i I 

+44 

16-0 

X 

N 

0 


14-9 

Til 

-I 5 


17--0 


N 

0 


M 6 

69 

-0 15 

-50 

16-0 

75 

-bo 17 

+50 



70 

—0 8 

-44 

1 t 7'0 

I 

-03 

—11 

16 

14-4 

63! 

N 


1 

= 5 

+0 5 

+25 

>7 

11-6 

19 1 

+0 75 

+37 5 

13 D 

X $ 

+0 5 

+50 

18 

n-x 

6st 

+ 1 0 

+50 

t 3 -« 

I 7 


+36 


13-8 

65 i 

+0 37 

4" 18 

14-0 

y 

N 

0 


Group 2, chffrtoTjic gorutdotropm and testosterone propionate 


r 

14-10 

75 

-1 9 

-34 

msm 

4 5 

+0 4 



X5-6 



-18 

17-0 

1 ‘‘ 

N 1 

0 

3 

' 10 6 1 

57; 

1 ~o 3 1 

I -10 1 

9-6 

1 X 

N 

0 

10 

' 14-10 

65S 

\ ~o 7 

' -38 

ly-o 

' 5 

4*0 1 

' +25 



685 

, -0 3 

9 

17-0 


N 

0 

” 1 

: 1 

Sis 

1 -1 37 1 

- 4 ? 

14 0 

1 J 25 

1 -0 75 1 

-38 

x? 

1 M-S 

1 66J 

1 +0 3 

+30 

15-3 

1 I 23 

1 +0 75 1 

1 +150 
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Table 5. Relationship of initial bone development and height 


At Termination of Treatment 


At Beginning of Treatment 

Bone Development 

Average 

percentage 

increase 

above 

normal 

Height 

Average 

percentage 

increase 

above 

normal 

Bone development 

No. 

cases 

Advanced Normal Retarded 

Number of Cases 

Advanced Normal Retarded 
Number of Cases 

Advanced 

a 

2 

0 

0 

38 

2 

0 

0 

44.0 

Normal 

11 

3 

8 

0 

39 

9 

I 

I 

21.8 

Retarded 

7 

I 

3 

3 

53 

4 

I 

2 

38.5 

Height 










Advanced 

16 

6 

9 

I 

47-4 

15 

I 

0 

29.8 

Normal 

I 

0 

0 

1 

ao.o 

0 

I 

0 

II . 0 

Retarded 

3 

0 

2 

1 

33-0 

0 

0 

3 

56.0 


of treatment. This would indicate that a greater 
stimulation is exerted on those already advanced and 
those retarded than on the normal in either bone 
development or height. 

Age at beginning of treatment. The age at which 
treatment was instituted had an effect on both the 
height and bone development. Better results were 
obtained in height increase in boys above la years of 
age than in those below this age, in spite of the 
shorter duration of treatment and greater amount of 
chorionic gonadotropic hormone administered. The 
dosage of male sex hormone was slightly larger. The 
results can be explained on the basis of the added 
stimulation of the puberty spurt and they confirm the 
observations of others (ii). 

The percentage of increase in bone development 
was above the normal in both age groups, but it was 
less in boys above 12 years of age than in those below 
t this age. The administration of both hormones had a 
greater effect on height and on bone development, 
irrespective of age, than that of chorionic gonado' 
tropin alone. 

Duration of treatment. The average duration of 
treatment was 16.2 months for the series; 11.8 months 
for the group which received chorionic gonadotropic 
hormone and 20.7 months for the boys who obtained 
testosterone propionate in addition. 

In analyzing the results with reference to the dura^ 
tion of treatment, it was decided to exclude the cases 
of the 3 boys who received large doses of testosterone 
propionate, as these amounts are not usually given to 
boys of this age. The average figures for the remaining 
17 patients show a height increase above the normal 
increment of 17 per cent in those treated less than 12 
months and of 31 per cent for those treated more than 
12 months. There is an increasing percentage above 
the normal increment from 6 months to 2 years of 
treatment but not beyond this period. The results 
obtained in short periods of treatment are not con' 


stant, for in the 3 patients who were treated for 5 to 
7 months, the increase in height was a) normal, b) 35 
per cent below the normal increment and c) 69 per 
cent above that of normal expectancy, respectively. 

The rate of bone development likewise was affected 
by the duration of treatment, as evidenced by an 
average of 38 per cent increase above the normal in- 
crement in cases treated less than 12 months and of 
46 per cent increase above the normal increment in 
those treated more than 12 months. 

Dosage. The effects of the dosage of chorionic 

Table 6. Relationship between effect of treatment on 

CRYPTORCHIDISM AND HYPOGENITALISM AND ON INCREASE IN 
HEIGHT AND DONE DEVELOPMENT 


No. 

of 

Cases 

Results 

Average Per- 
centage Height 
Increase Above 
Normal 
Increment 

Average Per- 
centage Increase 
in Bone Develop- 
ment Above 
Normal 

Increment 

6 

Cr; 

Complete descent 

iiptorchidism 

19.5 

1 51-0 

6 

Partial descent 

26.6 

49-5 

.3 ! 

No effect 

14.0 

62.0 



bogEtiitfllism 


9 

Marked effect 

34-0 

47-0 

II 

Moderate or slight 
effect 

28.0 

42.0 


gonadotropic hormone were analyzed in 17 patients 
who received this hormone alone or in alternation 
with testosterone propionate in dosages as high as 
500 mg. There was an average height increase above 
the normal increment of 17 per cent in those boys 
who received less than 20,000 i.u. or r.u., and of 36 
per cent in those who received 20,000 or more units. 
The results in bone development are not consistent 
with those on height, as the lower dosage was asso- 
ciated with a greater rate of development (51 per cent 
above the normal increment) than was the case wit 
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larger amounts (34 per cent above that of normal 
expectancy) 

Cryptorchidism and hypogeniw/ism The results of 
treatment m the 15 instances of cryptorchidism were 
fl) the production of complete descent in 6 cases, 

b) partial in 6 and c), failure in 3 There was no cor' 
relation between the increase in body height and the 
descent of the testes as a) the greatest statural in 
crease occurred in the boys in whom there was partial 
descent, b) less in those with complete descent and 

c) , least m those with failure of descent The differ' 
ence in the height increase between the cases with 
complete descent and those which were failures was 
only 5: 5 per cent 

There was, also, no correlation between the ad' 


about 1} years. The extcrml genitalia did not show 
a commensurate growth, the penis was that of a lo- 
year-old boy, the scrotum was small, pubic hair was 
present but the testes were still in the abdomen This 
case illustrates the possibility of producing premature 
appearance of the bone development of puberty with- 
out, however, a) stunting the growth, b) affecting the 
descent of the testes, or c) producing closure of the 
epiphyses 

There was apparently no correlation between the 
effect on genital development and that on statunil 
and bone growth There was a slightly greater aver- 
age increase in both height and bone age m those boys 
who showed effects of marked stimulation of the 
gonads than in those with modcnite or slight effects. 


Table 7 Relationship op age at initiation of treatment to results oatained 


Age 

Num 

her 

of 

Cases 

1 

Duration 

1 of 

1 Treatment 

Average 
Amount of 
Hormones 
Gncn 

Percentage Increase in Height 

Above Normal Increment 

percentage Increase in Bone Age 

1 Above Normal Increment 

With chononic 
gonadotropin 

Chononic 
gonadotropin 
andtesto* prop 

For 

senes 

Chononic 

gonadotropin 

Chononic 
gonadotropin 
andtestos prop 

For 

scries 

Below 

12 yr 
of age 


17 1 mo ! 

, 1 

i 

29 966 R U 1 

or 1 u of 1 

chononic ^ 
gonadotropin 
206 tng 
testosterone 
propionate 

21 6 

1 

3 * 4 

i 

i 

36 2 

i 

45 2 

49 7 1 

47 7 

Above 
12 yt 
of age 

5 

1 13 mo 

1 

i8,4;o r u 
or 1 u of 
chononic 
gonadotropin 
332 mg 
testosterone 
propionate 

HI 

98 6 

73 

15 0 

44 3 

! 

! 

32 () 


vance in bone age and the effects on cryptorchidism 
since the greatest degree of growth acceleration oc- 
curred m those boys m whom there was failure of 
descent, there was less m those with partial descent 
and the least acceleration occurred in those with com- 
plete descent This lack of correlation is exemplified 
in a boy of 8 years of age who, at the beginning of the 
period of treatment presented a picture of pronounced 
adiposogenital dystrophy with infantile genitalia and 
bilateral abdominal cryptorchidism (case 21) He was 
above the average height for his age but was retarded 
18 months in bone development Intermittent treat- 
ment With both chorionic gonadotropic hormone and 
testosterone propionate, thyroid substance by mouth 
and diet over a period of 3 years resulted in a loss of 
weight, an increase of 44 per cent above the normal 
increment in height and an advance of 116 per cent 
increase above the normal expectancy in bone de- 
velopment The sesamoid bone appeared and the 
general bone picture was that of a boy at puberty of 


but the differences were too small to be of any sig- 
nificance There arc marked variations between in- 
dividual cases in each group 

The results m primary hypogonadism are exempli- 
fied in the case report. 

CASE REPORT 

LE, when first seen at the age of 10 years and 10 
months, presented a tall and thm appearance, an almost 
infantile penis and small testes in an underdeveloped 
scrotum His height was 67 inches, upper longitudinal 
measurement 31 in , lower longitudinal measurement 36 
in , and span, 69 inches He had never received endocrine 
therapy He gave a history of having grown 9 inches in the 
previous 3 years, which was equivalent to 50 per cent in- 
crease above the normal increment for that period He 
was given chononic gonadotropic hormone parenterally 
in doses of 250 to 500 a. u for 8 months and then testoster- 
one propionate for the next ao months Treatment was 
discontinued when he was 13 years and 4 months old 
because of marked enlargement of the penis and testes, 
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and the appearance of secondary sex characteristics. He 
was 74 inches tall at the latter time, an increase of 
7 inches, equivalent to a percentage increase of 38 per 
cent above the normal increment. After the cessation of 
treatment, the height increased at approximately the 
same rate of speed for the next 16 months and then slowed 
down to a normal rate during the following 6 months. 
He was 78 inches tall at 15^^ years. 

The bone age was i year and 5 months, or 13 per cent, 
advanced above the normal bone age before treatment. 
After a8 months of therapy the bone development ad- 
vanced 33 months, at a rate of 18 per cent above the not' 
mal increase. There was a spurt for 16 months after treat- 
ment was discontinued which was equivalent to an in- 
crease of 36 per cent above the normal increment; this 
was followed by a slowing down to a normal rate for the 
remainder of the period of observation. At 15^ years of 
age he had a bone age characteristic of 17 years. 

Follow-up observations were made on la boys for 
periods varying from 6 months to 3 years after treat- 
ment was discontinued. All but one were 12 years of 
age or older at the time and subject to the same 
physiological spurt of growth of puberty. Growth 
continued in all, but at 3 different tempos: a), the 
rate was reduced in 7 boys who had shown an in- 
crease above the normal increment during treatment 
and in one boy who had had a diminished rate of 
growth; b), the rate was accelerated in 2 boys who 
had a normal growth increase and in 2 who had shown 
a lower-than-normal increment during treatment; and 
c), the rate was further reduced in one of the boys in 
the first group and in one of the boys in the second 
group after an initial acceleration. 

These figures imply that in the majority of cases 
there is growth stimulation for the duration of treat- 
ment only, but that in a small percentage of cases 
growth may persist after treatment is discontinued. 
The accelerated rate may later be followed by a slow- 
ing down in growth. 

The same tendencies were noted in bone develop- 
ment as evidenced by a decreased rate in 6 cases, an 
accelerated speed in 5 and no change in the growth 
tempo in one case; there was a subsequent diminished 
rate in 3 of the accelerated growth group. The rate of 
bone development eventually dropped from a height 
of 18 to 160 per cent above the normal increment to 
the normal or below the normal in 8 cases; it re- 
mained at about the same rate in 2 and was increased 
in 2. In one of the latter cases (case 1 5) an increase of 
33 per cent above the normal increment during treat- 
ment was followed by an acceleration of 150 per cent 
above that of normal expectancy after treatment was 
discontinued. There was also a marked increase in 
height after treatment was stopped. 

SUMMARY AND CONCLUSIONS 

The effects of chorionic gonadotropic hormone and 


testosterone propionate on the height and bone de- 
velopment were studied in 20 boys suffering from 
hypogonadism, hypogenitalism and cryptorchidism. 
The ages ranged from 8 to 15^ years with 15 boys 
below the age of 12 years and 5 above this age. The 
duration of treatment varied from 5 to 36 months. 

The patients are divided into two groups : a), those 
who received chorionic gonadotropic hormone and 
b), those receiving chorionic gonadotropic hormone 
alternating with testosterone propionate. The aver- 
age dosage for the first group was 28,380 r.u. or i.u. 
of chorionic gonadotropin and for the second group, 
26,595 R.u. or I.u. of chorionic gonadotropic hormone 
and 475 mg. of testosterone propionate. 

Every boy increased in height while under treat- 
ment, but in 3 different tempos : Fourteen grew at a 
rate greater than normal, 3 at the normal rate and 3 
at a rate slower than normal. The average gain for the 
entire series was 32.2 per cent above the normal in- 
crement; it was greater in those receiving both hor- 
mones (47.9 per cent above the normal increment) 
than in those who obtained chorionic gonadotropic 
hormone alone (12.9 per cent above the normal in- 
crement). In the former group a greater increase in 
height was observed in those who received larger 
amounts of testosterone propionate. 

The original heigth apparently had an influence on 
the results. Better results were obtained on the aver- 
age, in those who were shorter than normal for their 
age at the beginning of treatment (56.2 per cent above 
the normal increment) than in those who were taller 
than normal (29.8 per cent increase above normal ex'- 
pectancy) or normal in height at the time treatment 
was begun (11 per cent increase above the normal 
rate). In spite of this increased rate of growth, the 
3 boys who originally were retarded in growth at the 
beginning of treatment were still shorter than normal 
at the termination of treatment. In the group of boys 
originally taller than normal one was of normal height 
and all of the others were above after therapy. There 
was a slight increase in height in the boy who was of 
normal height at the time treatment was initiated. 

The bone development progressed at a normal rate 
in 6 boys, at an accelerated rate in 14 and in no case 
was it below the normal. The average increase was 
43.9 per cent above the normal increment for the 
series, 48.1 per cent for those boys who received both 
hormones and 39.7 per cent above the normal ex- 
pectancy for those who received chorionic gonado- 
tropic hormone alone. Here also, better results were 
obtained in patients with an initially retarded bone 
development (53 per cent above the normal incre- 
ment) than in those with an originally normal (39 p^t 
cent increase above the normal) or an initially a 
vanced bone age (38 per cent above the normal incre- 
ment). At the termination of treatment, i case in t e 
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originally retarded group showed an advanced bone 
age, 3 had a normal bone age and 3 were still retarded. 
In those with an initially normal bone age, 3 were 
advanced and 8 were normal The a boys with ad- 
vanced bone development at the start of treatment 
showed a still further advance at the termination of 
treatment 

The response in bone development was greater 
than that in height increase, but there was no con- 
stant relationship in the effect of treatments On the 
basis of percentage increase, apparently, the greatest 
advance in bone age occurred in those individuals 
who were taller than normal and the greatest incrc.asc 
in height took plaee in those who were originally ad- 
vanced in bone age The next greatest increase is 
noted in those who were retarded in either bone 
development or height at the beginning of treatment 
This would indicate that a greater stimulation is 
exerted in those individuals who arc already advanced 
and in those who are retarded than m the individuals 
who are normal in either bone development or m 
height for their age. 

The age at which treatment is instituted has an 
effect on the response in both height and bone de- 
velopment. Better results were obtained m height 
increase in boys above 12 years of age than in those 
below this age This may be explained on the basis of 
added stimulation to the puberty spurt The increase 
in bone development, however, was greater in those 
below 11 years than in those above this age 
Duration of treatment has an effect on the result in 
both height and bone age There is an increasing per- 
centage increase above the normal increment as the 
result of treatment for 6 months to 2 years, but not 
beyond this period The results for shorter periods are 
not consistent 

There seems to be a relationship between the dos 
age and the effect on height, but not between dosage 
and the results in bone development There is no 
relationship between the increase in height or the 
advance in bone development and the effect on the 
cryptorchidism and hypogenitalism It is possible to 
obtain a marked acceleration in bone age without an 
associated stunting of growth or beneficial effect on 
cryptorchidism 

Administration of large doses of chorionic gonado 
tropic hormone and of testosterone propionate to a 
boy of II years of age with eunuchoidism resulted in 
a slowing down of an increased rate of linear growth, 
but there was no cessation of height increase There 
was also an acceleration of bone development, but no 


closure of the epiphyses Premature closure of the 
epiphyses was not observed in any boy in this senes 
Follow-up observations on 12 boys showed that in 
the majority of cases the stimulative effect of cho- 
rionic gonadotropic hormone and of testosterone 
propionate on both height and bone development is 
present for the duration of treatment only, but that 
in a small percentage of cases .accelerated growth may 
persist after the termination of treatment. This may 
be followed later by a slowing down in the rate of 
both height and bone growth 

We conclude that chorionic gonadotropic hormone 
and testosterone propionate have stimulating effects 
on height and bone development in prepubertal and 
adolescent boys When both arc given in successive 
courses of treatment they have a greater effect than 
chorionic gonadotropin alone, this is probably due to 
the action of testosterone propionate In the dosages 
used in this senes (250 to 500 a u. or i u of chorionic 
gonadotropic hormones and 10 to 25 mg of testoster- 
one propionate, over extended periods of time), there 
Was not a single instance of premature closure of the 
epiphyses, or of stunting of growth Both hormones, 
either alone or in combination, arc valuable agents in 
the treatment of pre adolescent short stature. 
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HE PRESENT COMMUNICATION surveys the prac- 
tical usefulness of 17-ketosteroid assays in 
clinical medicine. In adhering strictly to this 
subject, many of the interesting and fundamentally 
important observations on the chemistry and physi- 
ology of the urinary 17-ketosteroidsare not discussed. 
However, references to papers which give this type 
of information are given whenever possible. 


METHODS OF ASSAY 

Because the usefulness of any laboratory deter- 
mination depends upon its accuracy and availability 
a word concerning each of these aspects of assay is 
pertinent to our subject. Reliable evidence indicates 
that there are interfering chromogens in urine which, 
when present in large quantities, may give rise to 
errors in the commonly used colorimetric assay (Zim- 
merman reaction). Unless steps are taken to eliminate 
these errors, they lead to an overestimation of the 17- 
ketosteroid content. Fortunately, simple procedures 
for detecting the presence of and for eliminating 
most of the errors due to these interfering substances 
have provided reasonably reliable methods of deter- 
mining the total i7'ketosteroid content of the urine 
(1-4).“ In addition, procedures suitable for use in 
hospital laboratories are available for separating the 
total 17-ketosteroid of a single 24-hour urine specimen 
into alpha-alcoholic, beta-alcoholic and non-alcoholic 
fractions (5, 6). 


GENERAL SIGNIFICANCE 

The evidence of today suggests that the urinary 
neutral 17-ketosteroids are excretory transformation 
products of certain adrenal cortical steroid hormones, 
and to a lesser extent of testicular steroid hormones 
(3, 7). Thus the 17-ketosteroid output may be con- 

1 Such data of this paper as originated in this department are 
from studies aided by a grant from the Commonwealth Fund of 
New York. 

^ There is an error on page 211 of the paper listed as reference 
4. On the second and third lines from the bottom of the page 
EgiEb should read EbiEg. 

Submitted by request; received October 9, 1942. 


sidered to be proportional to, or a rough index of, the 
secretory activities of these two endocrine glands. 
However, because the secretory activities of the ad- 
renal cortex and testes are influenced by anterior 
pituitary and thyroid hormones, the 17-ketosteroid 
assay may also give indirect information concerning 
their secretory activities. Thus, hypopituitarism and 
hypothyroidism, as well as hypofunction of the ad- 
renals, may result in a marked lowering of the 17- 
ketosteroid output. Testicular deficiency results in a 
moderate decrease in output. On the other hand, 
hyperpituitarism and hyperthyroidism do not cause a 
significant elevation in 17-ketosteroid excretion. In- 
deed, in most instances abnormally high rates of ex- 
cretion are associated with changes in adrenal cor- 
tical function or the presence of a testicular tumor. 
Theoretically, therefore, assay of urinary 17-ketoster- 
oids excretion should provide information concerning 
certain aspects of adrenal, testicular, pituitary and 
thyroid function. 

NORMAL TOTAL URINARY 17-KESTOSTEROID 
EXCRETION 

Before the urinary excretion of 17-ketostcroids 
can be used as an index of either normal or abnormal 
endocrine function, normal standards of excretion, 
including the daily fluctuation, had to be established. 
Studies of the output of total 17-ketosteroids by 
normal individuals during consecutive 24-hour per- 
iods of time have shown that the output is not ab- 
solutely constant from day to day (8, 9, 10). However, 
the fluctuations which occur under normal circum- 
stances are not great, the chances being two to one 
that a single assay will fall within 1 5 per cent of the 
17-ketosteroid value obtained by averaging 30 or 
40 consecutive daily assays. The normal fluctuations 
have not been explained and do not appear to bear 
any systematic relation to such phenomena as the 
menstrual cycle. It therefore appears that one or two 
accurately timed and collected 12-hour or 24-hour speci- 
mens of urine suffice for assays for most clinical di- 
agnostic purposes. 
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In the left hand section of figure i representative 
measurements of the 17 kctostcroid excretion by 
normal children are plotted as the ordinate against 
their age as the abscissa Values of 17 ketostcroids 
for adult women and men, respectively* are presented 
in the middle and right hand sections of the same 
figure Average 17 ketosteroid values are represented 
by circles The ranges in values are indicated by ver- 
tical lines running through the circles The data are 
expressed in milligrams per 24 hours after applying 
corrections to eliminate over estimation due to in- 


normal women arc higher than the lowest values for 
normal men The higher values in men may be ex' 
plained by the fact that the testes contribute to the 
17 ketosteroid output, whereas the ovaries of the 
women do not. It is also possible that this sex effect is 
due largely to differences in the adrenal cortical ac' 
tivity of men and women 

Although such measurements as arc available on 
aged subjects arc not directly comparable to those of 
figure 1, they suggest that the average 17 ketosteroid 
output falls during senescence (n , 12, 13). 



Fig I 17 Ketosteroid excretion dy normal subjects of various aces 


terfenng urinary chromogens I^umcncal references 
to the sources of these data are included at the top of 
the figure 

The solid curve running upwards from left to 
right through the average values for children shows 
that boys and girls excrete essentially no 17 ketoster' 
Olds from the time they are bom until they are 7 or 
8 years old From then until they reach approximately 
18 years of age the 17 ketosteroid excretion gradu 
ally increases to adult levels 

The average values for boys and girls of the same 
age are approximately equal Men, however, have a 
higher average 17 ketosteroid output than women It 
is not yet known at what age this sex difference be- 
comes evident The sex difference is not as clean cut 
as the age effect, since the highest values found for 


TOTAL URINARY I7 KETOSTEROID EXCRETION IN 
ABNORMAL CONDITIONS 

The establishment of preliminary normal standards 
of reference for individuals of varying ages and of the 
dependability of one or two determinations permits 
tentative appraisal of the urinary 17 ketosteroid ex' 
cretion in various conditions in terms of normal, de^ 
creased or increased excretion Table t, lists according 
to the presenting symptom and sex of the patient, 
conditions in which 17 ketosteroid assays arc of 
diagnostic value, together with the 17 ketosteroid 
excretion values found m each condition There fob 
lows in the text a brief discussion presented according 
to the presenting symptom as given in the table 
Numerical values have not been used for recording 
the 17 ketosteroid output because all of the values 
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reported in the literature are not directly comparable 
and because the normal ly-ketosteroid excretion is 
variable. Instead, plus and minus signs indicate 
whether the designated excretion tends to be ab- 
normally high or low. A key to the significance of 
these signs is appended to the table. 


Precocious or Abnormal MascuUnization 
(Virilism) 

This heading includes boys with masculine sexual 
precocity and women and girls with virilism. Experi- 
ence has shown that it is often difficult to locate the 
exact cause of the complaint by history and physical 


Table i. i7-ketosteroid excretion in selected conditions 





Total 

xy-Ketosteroid 

Excretion' 

Beta-alcoholic 

Presenting 

Symptom 

Causes (References are given in parentheses) 

Sex 

and Non-alcoholic 
xy-Ketosteroid 
Excretion’ 

A Precocious 

I. Adrenal cortical carcinoma (j, 6, 7, 19 to 24) 

d ' and 9 

+++ 

+++ 

or abnormal 

2. Adrenal cortical hyperplasia (3, 22, 23, 24) 

cT and 9 

++ to +-(-+ 

0 to -f 

masculinitation 

(Virilism) 

3. Testicular interstitial cell tumor. (25) (one case) 

4. Central nervous system lesion (26) 

d’ 

+-b+ 

? 

Physiologic accelerated adolescence (26, 27) 

O ' 

+ 

0 


5. Ovarian arrhenoblastoma (3, 28) 

9 

0 

0 

B Precocious 

X. Adrenal cortical carcinoma (29) (one case) 1 

cP 

?-! — 1 — b 

+++ 

or abnormal 

2. Ovarian granulosal cell tumor (30) 

9 

0 


feminization 

3. Central nervous system lesion (3, 26, 28) 




(Gynecomastia) 

Physiologic accelerated adolescence (3, 26, 27, 28) 

4. Associated skin pigmentation and bone cysts. (3) 

9 

+ 

0 


(one case) 

9 

0 


C Retarded 

X. Hypopituitarism (3, 16, 26, 31, ) 

c? and 9 



Sexual Devel- 

2. Hypothyroidism (3, 26) 

cf and 9 

= 


opment or 

3. Castration 




Hypogonadism 

Primary gonadal deficiency 

O ' 

0 to = 


1 

(3. 7. 0. 17. 32-35) 

4. Debility, malnutrition (3, ix, 16) 

9 

0 to — 



cT and 9 

0 to = 


D Dwarfism 

I. Hypopituitarism (3, x6, 26) 

cT and 9 

= 1 



2. Hypothyroidism (3, x6, 28) 

cd and 9 

= 



3. Familial or non-endocrine (28) 

cd and 9 

0 to — 



4. Associated with anovarianism (3, xy) 

9 

— to = 


E Overweight 

X. Cushing's disease: (3, 20, 23, 24) 

cT and 9 




a. with adrenal cortical carcinoma 


+-1-+ 

+++ 


b. without adrenal cortical carcinoma 


0 to + 

0 


2. Dietary plus constitutional factors (26) (children) 

c? and 9 

0 to + 

0 


3. Hypothyroidism (3) 

c? and 9 

= 


F Fatiguability 

X. Addison's Disease (3, 28, 32) 

O’ 

— to = 


and weakness 

9. 




2. Hypopituitarism (3, x6) 

(f and 9 

— 



3. Hypothyroidism (3, x6, 28) 

cf and 9 

= 



4. Malnutrition (3, xx, 12, 13, 16) 

cT and 9 

0 to = 



Anorexia nervosa 

Chronic illness 

Non-endocrine carcinoma 





5. Cushing's disease (see E i above) 





1 Key to symbols: N, within normal limits; — , low normal or slightly below normal limits; =, definitely below normal limits, but 
more than i mg. per day, (applies only to subjects over 12 years old); =, very low: usually between 0.0 and 0.5 mg. and never over 
i.o mg. per day (application restricted to subjects over 12); +. elevated to correspond to average normal for older children or adults, 
(applies only to children); ++, moderately high: i.e. more than 6 mg. at 6 years, 10 mg. at 10 years, 15 mg. at i; years, 18 mg. lor 
adult women or 21 mg. for adult men; +- f +> Very high: more than jy mg. per day. 


A review of figure i shows that, while it is possible 
to detect an hypo-excretion of 17-ketosteroids by 
adults and older children, it is impossible to detect 
abnormally low values for children under 8 or 9 
years. On the other hand, abnormally high values can 
l5e recognised easily in individuals of any age. 


examination. Table i shows that the 17-ketosteroid 
measurement gives information which aids in de- 
termining the cause. 

Males. In the male subject, a very high total 17' 
ketosteroid value indicates that there is either adrenal 
cortical carcinoma, adrenal cortical hyperplasia or 
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testicular interstitial cell tumor Male patients with 
cither of the two adrenal cortical diseases usually 
have testes which are of normal size for their age In 
rare instances there may be enlargement of the testes 
due to the presence of aberrant adrenal cortical tissue 
Testicular interstitial cell tumors on the other hand, 
usually cause one of the testes to become abnormally 
enlarged Thus, the chances are that a patient who is 
excreting very large quantities of 17 ketostcroids, but 
has normal appearing testes, has one of the two 
adrenal cortical diseases These may be distinguished 
readily by determining the urinary excretion of the 
beta alcohohe and non alcoholic 17 ketostcroids The 
rates of excretion of both fractions are very high m 
adrenal cortical carcinoma but arc normal or only 
slightly elevated in adrenal cortical hyperplasia 
Sexual precocity in males associated with normal 
or slightly elevated 17 ketostcroids values is believed 
to be due to an increase m anterior pituitary secretory 
activity such as occurs normally at an older age In 
boys, both testes are precociously enlarged and sperm 
mav be demonstrable in the seminal fluids or by testi 
cular biopsy The increased pituitary activity may be 
due to central nervous system lesions such as pineal 
tumor, hydrocephalus or tumors of the floor of the 
third ventricle These lesions may be very difScult to 
detect chmcally Therefore, one cannot always dc 
termine whether or not this type of precocity is 
pathologic 

Femaks In virilized women and girls, a very high 
17 ketosteroid excretion means that the patient has 
one of the two adrenal cortical diseases, while a 
normal or slightly elevated 17 ketosteroid output is 
suggestive of ovarian arrhenoblastoma As m the 
male, only adrenal cortical carcinoma is characterized 
by a very high beta alcoholic and non alcoholic, as 
well as total 17 ketosteroid output 
Hirsutism is one of the characteristics of viciUsm m 
females Patients with simple hirsutism tend to have 
a normal level of 17 ketosteroid excretion as do sub 
jects with ovarian arrhenoblastoma However, in 
simple hirsutism the clitoris is usually of normal size, 
whereas it tends to be markedly enlarged when there 
is an arrhenoblastoma 

Precocious or Abnormal Fetmnization 
(Gynecomastia) 

This title includes girls with feimmne sexual pre 
cocity and men or boys with gynecomastia The girls 
show mammary development, but need not be having 
menstrual periods Section B of table i gives a partial 
list of causes and the corresponding 17 ketosteroid 
output 

It is seen that the feminization due to adrenal 
cortical carcinoma is characterized by a very high 17 


ketosteroid excretion In other conditions associated 
with gynecomastia the 17 ketosteroid output is cither 
normal or but slightly elevated 

In precociously developed girls, a normal O'' slightly 
high 17 ketosteroid value is consistent with either 
ovarian gnnulosal cell tumor or with accelerated 
adolescence secondary to increased anterior pituitary 
activity As was the case in boys, the increase in 
pituitary function apparently may be spontaneous or 
may he related to a lesion of the central nervous sys 
tern If a pelvic or lower abdominal tumor ran be felt, 
the chances are that one is dealing with an ovarian 
tumor If the child has evidences of central nervous 
system disease, it is probable that the precocity is 
related to It In most instances, m the absence of 
cither of these conditions, the child represents one 
extreme of the normal variations in time of onset of 
adolescence 

Retarded Sexual Deaelopmctit or Hypogonadism 
Section C of table i shows that patients with this 
complaint may be divided into groups characterized 
respectively by a) a 17 ketosteroid excretion level 
which IS very abnormally low or h) a 17 ketosteroid 
excretion value which is normal or only moderately 
low Very low values arc almost always due to hypo 
pituitansm or hypothyroidism On the other hand, 
moderately low or normal values indicate that the 
complaint is due to some other cause, such as primary 
gonadal deficiency or debility nor primarily of endo 
erme origin When primary gonadal deficiency occurs 
without an associated pituitary or thyroid lack, large 
quantities of the gonadotropic hormones (FSH) may 
be demonstrable in the unne (3, rq) 

Dwarfism 

Retarded growth and retarded sexual development 
often occur together When cither of these disturb 
ances is due to hypopituitarism or hypothyroidism, 
the 17 ketosteroid output tends to be very abnorm 
ally low (table i, section D) There arc usually fairly 
characteristic differences in the clinical appearance of 
patients with each of these diseases The pituitary 
dwarf tends to have normal body proportions, to be 
mentally alert and to have smooth, fine textured skin 
Occasionally these patients have symptoms of signs 
of an expanding intracranial lesion The hypothyroid 
dwarf, on the other hand, tends to have short ex 
tremities, to be dull mentally and to have rough, 
coarse textured, cool, dry mottled skin Measure 
ments of the serum phosphatase and insulin sensi 
tivity may help to distinguish between these two 
types of patients (15 16) Their response to thyroid 
therapy also differs Ik'^ile the thyroid dwarf re 
spends satisfactorily to thyroid, the pituitary dwarf 
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responds poorly and may even develop symptoms of 
acute adrenal cortical insufficiency.® 

A normal 17'ketosteroid excretion in a dwarfed 
patient essentially rules out the two foregoing dis- 
eases. Normal values have been observed in short but 
otherwise apparently normal children. Some of these 
have short siblings or parents; others are just begin- 
ning to grow rapidly. 

Moderately low values have been observed in a 
group of moderately dwarfed girls who lack ovaries 
(3, 17). These girls fail to develop sexually and have 
a strongly positive urinary FSH test. 

The 17-ketosteroid excretion in individuals whose 
growth and development is retarded because of con- 
genital heart disease, chondrodystrophies, renal dis- 
ease, chronic infection or malnutrition has not been 
studied adequately as yet. 

Overweight 

Section E of table i presents the trend in 17-keto- 
steroid excretion by patients who are overweight 
from several designated causes. In Cushing’s disease, 
the total as well as the beta-alcoholic and non-alcoholic 
17-ketosteroid output tends to be very high if the 
subject has an adrenal cortical carcinoma, but tends 
to be essentially normal if there is no adrenal cancer. 
Patients with this disease complain of weakness (see 
below) and have osteoporosis, hypertension, atrophic 
skin and other signs which serve to distinguish them 
from most other types of overweight individuals. 

In addition to certain patients with Cushing’s dis- 
ease, patients who are obese simply because they eat 
too much, or because they have a ‘constitutional 
tendency’ to become fat tend to have a normal or 
slightly increased 17-ketosteroid output. These pa- 
tients are probably not suffering from hypopitui- 
tarism, hypothyroidism or hypoadrenocorticism, 
because any of these diseases will cause a marked 
lowering of the 17-ketosteroid output. It is seen that 
very low 17-ketosteroid values are observed in pa- 
tient who are overweight because of myxedema. The 
myxedema may be due to simple hypothyroidism or 
may be an evidence of thyroid deficiency which is 
secondary to anterior pituitary deficiency. 

Fatigability and Wea\ness 

The available information (table i, section F) sug- 
gests that the 17-ketosteroid measurement is of value 
in distinguishing patients who complain of easy 
fatigability and weakness because they have a pri- 
mary glandular deficiency from patients with diseases 
such as anorexia nervosa. Patients with Cushing’s dis- 
ease (see section E) have normal or high values. In 

^ Marked anterior pituitary deficiency results in a functional 
deficiency of thyroid, adrenal cortical and gonadal activity. 


chronic illnesses from any cause there is a tendency 
for the 17-ketosteroid output to be moderately 
lowered. However, with the exception of male pa- 
tients with Addison’s disease, all patients with 
marked adrenal cortical, thyroid or pituitary de- 
ficiency tend to have still lower values which in most 
instances approximate zero. Equally low 17-ketO' 
steroid values have been obtained in a patient who 
was having steatorrhea and was deficient in all of the 
fat soluble vitamins (18). Very low values are also 
encountered occasionally in patients with severe 
hepatic insufficiency (3). Because these latter two 
diseases have striking clinical characteristics, they 
should not be difficult to recognize. 

SUMMARY 

The urinary 17-ketosteroid measurement has earned 
a place among those clinical laboratory procedures 
which provide diagnostic information. Determinations 
of the 17-ketosteroid output are particularly helpful 
in detecting hyperfunction and hypo-function of the 
adrenal cortex and hypo-function of the thyroid and 
pituitary glands. 
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I N A PRECEDING communication (i) the diagnosis 
and therapy of combined androgenic deficiency 
and seminal inadequacy were considered. How- 
ever, deficiencies in seminal function are observed 
commonly in males who present no evidences of an- 
drogenic failure or other sexual incompetency as 
evaluated by present diagnostic criteria. Moreover 
it is unlikely that pronounced grades of hypogonado- 
tropic failure exist in these patients for, if that were 
true, androgenic deficiency states would likewise be 
noted. The consideration of seminal inadequacy 
alone, therefore, assumes definite clinical importance. 

Impairment of seminal function of the male, un- 
accompanied by androgenic failure, may be due to 
several factors: a) intrinsic testicular failure due to 
maldescent; h) extra-endocrine factors; c) altered 
metabolism due to thyroid disease; d) altered me- 
tabolism due to adrenal disease; e) inadequate gonado- 
tropic activation of the germinal epithelium due to 
^ low-grade pituitary deficiency; and /) intrinsic ger- 
^ minal failure of the testes. Identification and evalua- 
I tion of these various factors defines the therapeutic 
approach and, to a limited degree, determines the 
prognosis. The diagnosis and treatment of the first 
four classes of causes are relatively satisfectory; the 
diagnosis and therapy of the latter two classes, i.e., 
inadequate gonadotropic stimulation or intrinsic end- 
organ non-responsiveness, are unsatisfactory. In the 
preceding paper (i) a method for difierentiating be- 
tween these by therapeutic testing with gonadotropic 
preparations was outlined. The clinical data concern- 
ing these diverse etiologic factors will be considered 
briefly. 

SEMINAL EAILURE DUE TO CRYPTORCHIDISM. 

Therapy of cryptorchidism, either unilateral or bi- 
lateral, is indicated chiefly for three reasons, a). Inas- 
much as the later stages of spermatogenesis are im- 
paired in ectopic testes (2-8), deposition of the testes 
to the scrotum constitutes effective therapy of exist- 
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ing or anticipated sterility, b). Although some experi- 
mental evidence (9, 10) suggests no impairment of 
endocrine function of ectopic testes, most observers 
(ii, 12) beheve eventual reduction of endocrine 
function results from prolonged states of cryptor- 
chidism. c). Recent studies (13) indicate that 11 per 
cent of all testicular tumors are found in retained 
testes, suggesting, therefore, a pertinent indication 
for deposition of ectopic testes to the scrotum in order 
to reduce trauma and to permit more satisfactory 
observation (14). 

Prior to the onset of adolescence, there is little 
evidence that the histological pattern and physiology 
of undescended testes differs from that of scrotal 
testes (12); following adolescence, the undescended 
testes undergo progressive deterioration, the ger- 
minal function being involved first. Wangensteen 
(15-17) reported the non-existence of viable sperma- 
tozoa in the seminiferous tubules of undescended 
testes following adolescence. Weisman (12, 18) ob- 
served that sterility is a usual accompaniment of bi- 
lateral cryptorchidism. On the other hand, exhaustive 
surveys of the literature by Meyer (19) in 1927 and 
Rea (20) in 1939 revealed a number of instances in 
which motile spermatozoa were recovered from re- 
tained testes after adolescence and in which fertility 
was believed to be existent. Rawling (21) reported 
spermatogenic function in 10 of 27 cases of bilateral 
cryptorchidism. Ufffeduzti (22) observed spermatozoa 
in the testes of 10 per cent of his patients with 
cryptorchidism. Marechal, quoted by Wangensteen 
(15), observed the continuance of spermatogenesis in 
50 instances of bilateral cryptorchidism. However, 
present knowledge (12) warrants the conclusion that 
the majority of cryptorchids is relatively sterile and 
that the degree of sterility advances with the num- 
ber of years since adolescence. 

The diagnosis of cryptorchidism includes the dif- 
ferentiation between migratory retraction of the 
testicle, known commonly as pseudocryptorchidism, 
and true retention. Doubtless, many enthusiastic re- 
ports concerning the efficacy of diverse therapeutic 


730 



TREATMENT OF SEMINAL FAILURE 


73 ’ 


December, 1941 


measures or the existence of fertile states may have 
concerned instances of pseudocryptorchidism Mi- 
gratory testes do not require therapy and tend to re- 
main permanently within the scrotum following 
adolescence 

Hamilton and Hubert (23) •■‘’’d Thompson and 
Heckel (24) have outlined the salient features of the 
differentiation between migratory testes and retained 
testes Briefly, the technique of cxamnation includes 
these procedures a) a carefully taken history con- 
cerning scrota) development, b), a comprehensive 
knowledge of the pathologic anatomy of undescended 
testes, c), complete relaxation of the patient induced 
by reassurance, leisurely performed examinations, d), 
application of heat locally to those muscles in the 
scrotum and groin which cause retraction of the 
testicle, e), examination of the patient in the up 
right position, and f), repeated examinations on sub- 
sequent visits 

Considerable difference of opinion exists concern- 
ing the optimum time for institution of therapy, 
either endocrine or surgical, of cryptorchidism Cabot 
(25) advocated endocrine therapy of cryptorchid 
patients between the ages of 3 and 7 Pleas for early 
therapy of cryptorchidism were advanced by Rubin- 
stein (26), Nixon (27), Zelson (28), Sexton (29) and 
Thompson (30). On the other hand, Mimpriss (31) 
delays therapy until the age of 10 believing that spon- 
taneous descent would have occurred prior to that 
age, a view shared essentially by Weisman (12) 

There are three modes of therapy for cryptorchid- 
ism a) expectant treatment, b) endocrine therapy, 
and c) surgical procedures These Will be considered 
briefly 


ctme therapy of cryptorchidism requires considera- 
tion of the following factors, evaluation of the 
functional status of cryptorchid testes prior to 
adolescence, appreciation of the pharmacological ef- 
fects and limitations of diverse endocrine prepara- 
tions administered for comparatively long periods of 
time, and the possible effects on scrotal structures 
which may alter the subsequent surgical status of the 
cryptorchid patient. 

‘hiyroid substance. Prior to 1930, large doses of 
thyroid substance were employed enthusiastically 
for cryptorchidism. Although thyroid substance has 
been regarded by many conservative investigators 
as being capable of producing serious damage in 
adolescent patients, Engelbach (32) observed no dele- 
terious effects from large doses of it in cryptorchid- 
ism Recently, favorable reports on the use of small 
doses of thyroid substance m cryptorchidism have 
been submitted by Kreutzmann (33) and Mcaker and 
Vose (34) Weisman (12) has found thyroid sub- 
stance efficacious as supplemental therapy to gonado- 
tropins m the treatment of cryptorchidism 

Gonadotropins. Since tbc initial report of Shapiro 
(35) m 1930 and the confirmation of his findings ex- 
perimentally in monkeys by Engle (36) in 1932, many 
studies of the therapy of cryptorchidism with gomdo- 
tropms have appeared The maprity of these has been 
concerned with the therapeutic employment of three 
gonadotropins, chorionic, pituitary and equine 
Critical cvluation of endocrine therapy of cryptor 
cliidism by Thompson and Heckel (24) has revealed 
that one of five cases of retained testes may respond 
to this form of treatment 

Favorable responses to therapy of cryptorchidism 


Expectant TTeatmeiif 

Although It 15 conceded generally that m many 
cases retained testes will descend at adolescence, 
many observers (14) criticize the expectant manage- 
ment of cryptordudjsm on the grounds that trrepa' 
rable tubular damage of the ectopic testes resulting 
from increased thermal levels and trauma may develop 
prior to adolescence Inasmuch as ample clinical evi- 
dence concerning the incidence of descent at adoles- 
cence IS lacking in true cryptorchidism, final evalua- 
tion of the expectant treatment is not permitted (14) 

endocrine THERAPy 

In this type of treatment one considers the em- 
ployment of three forms of endocrine preparations 
a) thyroid substance, b) gonadotropic preparations, 
and c) androgenic substances Hamilton (14} bebeves 
endocrine preparations may effect descent only in 
those instances wherein relative hormonal deficiencies 
exist and in which no anatomical barrier to the pro 
gression of the testicle is existent The use of endo 


with chorionic gonadotropin have been reported 
by many investigators (24-31. 37-89) In a compre- 
hensive analysis of all published reports. Thompson 
and Heckel (24) in 1939 estimated that the rate of 
successful response was 61 per cent This figure, 
fiowever, was considerably higher than that from 
their own critical investigations In a series of 28 
patients less than 16 years of age, Thompson and 
Heckel induced descent in 9 of 33 cases of un- 
descended testicles, a rate of 27 per cent In 60 in- 
stances of cryptorchidism of all ages, they reported 
favorable responses in but 17 per cent, the lowered 
rate of successful outcome being explained in part by a 
more careful differentiation between migratory and 
retained testes 

The dosage of chorionic gonadotropin employed 
commonly vanes from 100 to 500 R u iniected daily 
or several times weekly Bigler, Hardy and Scott (77) 
believe favorable responses will ensue from treat 
ment with a total of 4000 r u of chorionic gonado- 
tropin Sexton (29, 66), Zelson (28) and Wilson (79) 
have noted successful descent following dosages of 
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5000 to 10,000 R.u. of chorionic gonadotropin in^ 
jected over a period of 10 to 20 weeks. Careful ob' 
servation to prevent the production of precocious 
maturity or excessive genital growth (24, 30, 64, 65) 
should be instituted and therapy discontinued if 
unfavorable responses are obtained. Although most 
observers (20, 30, 80-90) believe endocrine therapy of 
retained testes results in growth of scrotal structures 
favorable to subsequent surgical intervention, the 
recent studies of Eisenstaedt, Appel and Fraenkel 
(90) suggest that operative interference is rendered 
more difficult by preoperative endocrine therapy OW' 
ing to the development of adhesions and to degenera- 
tion of the retained testes. Further investigation is 
necessary before conclusions concerning the status 
of chorionic gonadotropin in the therapy of cryptor^ 
chidism can be evaluated. 

Pituitary gonadotropin has been employed in the 
therapy of cryptorchidism (29, 84). It has apparently 
no particular advantage over the chorionic gonado- 
tropin. Available commercial preparations are lacking 
in potency comparable to the preparations of the 
chorionic gonadotropin. 

Successful therapy of cryptorchidism with the 
equine gonadotropin has been reported recently by 
Kunstadter (92). He believes the optimal dosage 
ranges from 50 to 100 (Cole-Saunders) r.u. intra- 
muscularly 3 times weekly. 

Androgens. Inasmuch as gondaotropic preparations 
doubtless exert some of their effects in the therapy of 
cryptorchidism by stimulating testicular secretion 
with subsequent development of the accessory sex 
organs, therapy of cryptorchidism with androgenic 
preparations has been investigated by Bauer and 
Koch (93), Hamilton and Hubert (94) and Zelson 
and Steinitz (95). Hamilton (14) concludes that results 
of androgenic therapy of cryptorchidism are dis- 
couraging and that gonadotropic preparations repre- 
sent the treatment of choice whenever endocrine 
therapy is considered, a view shared by Talbot and 
Talbot (96), Thompson (30) and Weisman (12). Ade- 
quate data concerning the effects of androgenic sub- 
stances upon spermatogenesis in the descended testi- 
cles are lacking. 

In a comprehensive analysis of the present status 
of endocrine therapy of cryptorchidism, Thompson 
(30) has concluded that chorionic gonadotropin in- 
duces descent of those testes which would descend 
normally at adolescence, an opinion shared by Drake 
(97), Browne (98) and Johnson (99). However, 
Thompson (30) has advocated endocrine therapy of 
cryptorchidism for three reasons: a) Early endocrine 
therapy of cryptorchidism differentiates those cases 
due to hormonal deficiency and those due to anatomic 
barriers, identifying therefore, those patients who 
will require subsequent surgical intervention, h) 


Endocrine therapy at an early age induces scrotal 
deposition of ectopic testes in 20 to 25 per cent of all 
patients, thereby, circumventing possible harmful 
effects of the prolonged ectopic location on gonadal 
function, c) Preoperative therapy with endocrine 
preparations facilitates surgical interference by stimu- 
lating growth and development of various scrotal 
structures. 

Surgery. If endocrine therapy of cryptorchidism 
proves ineffective, surgical treatment is recommended 
by Denning (100), Duncan (loi), Courtney and 
Duncan (102), Schuck (103), Turner (90), Mac- 
Collum (104), Wohl (105), Thompson (30), Hamilton 
(14) and others. The results concerning subsequent 
testicular growth and spermatogenic function follow- 
ing surgical therapy of ectopic testes are inconclusive 
(29, 106). 

SEMINAL FAILURE DUE TO EXTRA-ENDCCRINE CAUSES 

Attention to the diverse underlying extra-endo- 
crine factors is a part of the rational therapy of semi- 
nal failure. This may include the correction of foci 
of infection; therapeusis of acute and chronic debili- 
tating states; correction of anemic levels; therapy 
of metabolic disorders; correction of vitamin defi- 
ciencies; an adequate and well-balanced diet es- 
pecially rich in lean meats and foods containing the 
essential amino acids; assurance of adequate physical 
activity; restriction of or abstinence from alcoholic 
beverages and tobacco; increased exposure to sun- 
light (107), avoidance of nervous strains and stresses; 
prolonged vacations, preferably of the out-door 
variety; and limitation of sexual activity, when it is 
relatively excessive. 

SEMINAL FAILURE DUE TO THYROID DISEASE 

When there are lowered basal metabolic levels, 
thyroid substance often proves to be effective therapy 
(33> 34)- The explanation for the favorable response 
of hypothyroid patients to thyroid therapy is ob- 
scure. In a study of 53 male sterility patients, 
Hamblen, Pullen and Cuyler (108) observed that the 
seminal values, as judged by present diagnostic cri- 
teria, of patients with a moderately lowered basal 
metabolic rate were better than the seminal values of 
sterility patients in whom the basal metabolic rate 
was normal. Thyroid therapy may produce several 
desired effects: a) alterations in local tissue metabo- 
lism subsequent to improved oxygen metabolism; b) 
discharge of constitutionally improved spermatozoa; 
c) indirect effects on gonadotropic activation medi- 
ated via the pituitary gland ; and d) direct alterations 
in thyro-gonadal relationships. 

Medical and surgical therapy of hyperthyroid 
states may permit restoration of adequate seminal 
function. 
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SEMINAL FAILURE DUE TO ADRENAL DISEAbE 

Alterations may occur in testicular function scc' 
ondary to faulty electrolyte, water and glucose me- 
taboUsm The efficacy of cortical adrenal extract or 
desoxycorticostefone acetate in the therapy of this 
type of seminal failure has not been established. 
Recent experimental studies (109), however, have 
demonstrated that cortical adrenal extract may stimu' 
late growth and subsequent spcrmatogenic activity 
in the testes of male rats 

Adrenogcnitalism, resulting cither from tumors or 
hyperplasia of the adrenal cortex, may impair spermv 
togenic function by a two fold mechanism • a) indirect 
alterations of the pituitary gonidal axis mediated via 
the pituitary, and b) germinal failure induced by the 
excessive androgenic substances Surgical therapy of 
the adrenogcnitalism may permit the return of 
normal spcrmatogenic activity. 

SEMINAL FAILURE DUE TO PITUITARY DEFICIENCY 

Although the existence of seminal failure due to 
inadequate gonadotropic activation from the pitui- 
tary has been presumed from both experimental and 
clinical obscmtions, factual proof that pituitary 
deficiency may induce seminal failure without con- 
comitant androgenic failure is lacking Diverse types 
of gonadotropic therapy have yielded varying results, 
the majority of which is disappointing 

Chorionic gonadotropin. Although the chorionic 
gonadotropin is assumed generally to activate chiefly 
the interstitial cells of the testes, favorable reports 
concerning its therapeutic employment in diverse 
grades of seminal failure have been submitted by 
Brosius and Schaffer (no), Charny (in), Hcckel 
(112, 113) and Lloyd (114) In a group of 20 patients 
manifesting azoospermia, oligospermia and necro- 
spermia treated with chorionic gonadotropin, Heckcl 
(113) reported that pregnancies resulted in the wives 
of 4 patients He concluded that therapy of seminal 
failure with the chorionic gonadotropin may influ- 
ence favorably the number and viability of the sper- 
mato^a Valerio (115) observed striking improve- 
ment in a group of 25" men manifesting azoospermia 
following combined therapy with 5 cc. of whole 
pregnancy urine and 2 cc of adrenal cortical extract 
thrice weekly for a months, although he did not 
state the incidence of resulting pregnancies In a 
study of 6 normal men subjected to therapy with 
chorionic gonadotropin, Rubinstein (116) noted a 
pronounced increase in the spermatozoal count, al- 
though no alterations in the morphology, motility 
or viability of the spermatozoa were observed On the 
other hand, McCahey (117), Kreutzmann (33), 
Weisman (12) and others have found the therapy of 
seminal failure with chorionic gonadotropin dis- 
appointing 


Experimental studies reveal equally conflicting 
conclusions concerning the activation of germinal cpi' 
thclium with chorionic gonadotropin Eavorablc re- 
sponses With chorionic gonadotropin manifested by 
the proliferation of the germinal epithelium have been 
noted in the immature normal rat (118-124), but 
spcrmatogenic activity has neither been produced 
(120, 122, 125) nor augmented (118, 123, 1^4) 
other hand, spermatogenesis has been initiated by 
chorionic gonadotropin in the adult lizard (128) and 
the normal adult ground squirrel (129) during the 
non breeding season and in the immature lizard 
(128) and immature ground squirrel (1^9) Ditcr 
studies (130) disclosed that spermatogenesis could be 
initiated and maintained by chorionic gonadotropin 
in both immature and adult hypophyscctomizcd 
ground squirrels The alterations in testicular struc- 
ture which have been observed in both normal ma- 
ture rats (124) and normal immature rats (1^5) follow- 
ing therapy with chorionic gonadotropin, arc an 
increase in the weight of the testes, an enlargement 
and Widening of the tubules and proliferation of the 
germinal epithelium without influencing spermato- 
gcnic activity 

Pitmtcry gonadotropin The available commercial 
preparations of pituitary gonadotropin arc lacking 
generally m potency comparable to the chorionic 
gonadotropin Therapy with the pituitary gonado- 
tropin yields results similar to these obtained by 
chorionic gonadotropin (113) Mocnch (131) re- 
ported varying degrees of improvement in spcrm.ito 
genic activity in his group of patients treated with 
pituitary gonadotropin, a few of whom successfully 
impregnated their wives following therapy Hotch- 
kiss (132) observed considerable improvement in the 
seminal values of 3 patients treated with pituitary 
extracts and chorionic gonadotropin, 2 of whom sub- 
sequently were proven fertile 

FoUick'stimulating gonadotropin from menopausal 
or castrate iinnc Improvement of spermatozoa 
morphology, count and motility in 9 of 10 men 
treated with follicle stimulating gonadotropin from 
menopausal or castrate urine was reported by 
Huberman, Israeloff and Hymowitz (140) However, 
no pregnancies resulted. 

Equmc gonadotropin Clinical reports concerning 
the efficacy of equine gonadotropin in the therapy 
of seminal failure permit no definite conclusions Rea 
(20) and Charny (141) have shown that equine 
gonadotropic therapy induces a normal histologic 
appearance of the testicle, in 3 of 5 patients treated, 
Charny (141) observed moderate improvement in the 
spermatozoal count Employing equine gonadotropin, 
Looney (142) reported gradual restoration of seminal 
values in one patient manifesting oligospermia Dis 
appointing responses to therapy of seminal failure 



734 


R. L. PULLEN, J. A. WILSON, E. C. HAMBLEN AND W. K. CUYLER 


Volume 2 


with equine gonadotropin were observed by Me- 
Cullagh and McGurl (143) and Kreutzmann (33). 

Pituitary 'synergist and chorionic gonadotropin. No 
detailed studies of the use of this combination therapy 
have been reported. A few patients, in our clinic, 
who had failed to respond to other gonadotropins 
have shown some improvement from the use of this 
type of therapy. 

It is apparent, therefore, that gonadotropic ther- 
apy of seminal failure is at present disappointing. 
This may be due to a), the ineffectiveness of available 
commercial gonadotropic preparations; b), the infre- 
quence of pituitary deficiency as a cause of impaired 
seminal function; and c), intrinsic testicular non-re- 
sponsiveness, which cannot be evaluated by present 
diagnostic methods. If, in light of the above experi- 
ences, a trial of gonadotropic preparations for therapy 
of seminal inadequacy be considered, a suggested 
schedule has been outlined in the preceding paper (i) 

SEMINAL FAILURE DUE TO INTRINSIC TESTICULAR 
INADEQUACY 

Intrinsic testicular non-responsiveness may be due 
to diverse factors such as a) developmental inade- 
quacy; b) local urologic disease; c) physiologic im- 
maturity or senility; d) damage from roentgen-rays 
or radium; and e) alterations produced by surgery. 
Rational therapy for these states includes expectant 
treatment and institution of indicated urologic 
measures. Should these prove ineffective, the 
existence of a germinal failure must be accepted. The 
endocrine failure may be handled adequately by sub- 
stitutional therapy. 

Equivocal results have been reported concerning 
the value of androgenic preparations in the therapy 
of germinal failure of both man and the experimental 
animal. The modus operandi of this therapy is ob- 
scure but it may be related to a two-fold mechanism, 
a), the production of qualitative and quantitative 
alterations in the pituitary-gonadal axis mediated 
via the pituitary; and b), the occurrence of local al- 
terations in testicular growth and development which 
may permit more adequate responsiveness to intrinsic 
gonadotropic activation. 

The use of androgenic substances in experimental 
animals has produced confusing data, the majority 
of which cannot be correlated with human investiga- 
tion. At an early stage in the study of the pharma- 
cology of androgens, it was observed that administra- 
tion of an extract of bull testes produced injury to the 
testicular tubules of immature rats (148, 149). Similar 
effects also have been noted from the administration 
of androsterone (150, 151), testosterone (152, 153) and 
testosterone propionate (152-156). These effects may 
be related either to depression of the gonadotropic 
fraction of the anterior pituitary by the androgenic 


preparations (157) or to gonadal atrophy developing 
as a consequence of non-specific damage (158). Recent 
studies (159) in rats and mice indicate that small doses 
of testosterone propionate cause decreases in testicular 
weight while large doses have no such effect. 

On the other hand, small doses of testosterone 
propionate administered to immature rats for a short 
period of time (5 micrograms daily for 10 days) are 
reported to have produced no testicular damage (160) 
but possible increases in weight (160, 161, 162), the 
explanation for the weight gain being related possibly 
to vascular congestion or to fluid increase concomi- 
tant with stimulation of the germinal epithelium 
(160). 

Spermatogenesis has been initiated by androgens 
in the ground squirrel (129) and in the immature 
rat (163, 164). In instances in which spermatogenesis 
in immature rats ’had been inhibited by small doses 
of testosterone propionate, normal spermatogenic 
activity was resumed within 7 to 10 months following 
cessation of therapy (156) demonstrating that there 
was no permanent injury. It has been shown that 
administration of androgenic substances will main- 
tain spermatogenesis in the hypophysectomized rat 
(ii, 127-166), mouse (168) and rabbit (169) and that 
it will not accomplish this in the hypophysectomized 
guinea pig (170) and monkey (171). When injections 
of androgenic substances were delayed for 21 days 
postoperatively, failure to reinitiate spermatogenesis 
in the hypophysectomized rat (163) and mouse (168) 
was observed. 

The production of oligospermia in a patient 67 
years of age treated with daily subcutaneous injec- 
tions of 10 to 25 mg. of testosterone propionate was 
observed by Heckel (172). Upon cessation of therapy, 
restoration of the spermatozoal count ensued, but it 
was depressed again upon resumption of therapy. 
Similar observations in 3 patients were reported by 
McCullagh and McGurl (173), the production of 
azoospermia being noted in one patient. Although 
their follow-up studies (143) revealed no evidence of 
permanent damage to spermatogenesis, they advised 
caution in the therapy of seminal failure with andro- 
genic preparations, noting that dosages of 25 mg. 
thrice weekly of testosterone propionate effected pro- 
nounced depression of the spermatozoal count. De- 
crease in the spermatozoal count ascribable to therapy 
with larger dosages of testosterone propionate has 
been observed likewise by Hamilton and Wolfe 
(174), Kenyon (185), Rubinstein and Kurland (160) 
and Herkel (176). Heckel and Steinmetz (177) 
served no alterations in the volume of the seminal 
fluid in their group of patients treated with testoster- 
one propionate. On the other hand, Rubinstein and 
Kurland (160) observed definite increase in the sper- 
matozoal count of 5 normal men treated with 5 mg. 
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of testosterone propionate thrice weekly. They rC' 
ported likewise that one patient with lowered sper* 
matozoal motility improved sufficiently from therapy 
with 5 mg of testosterone propionate thrice weekly 
to impregnate his wife several months later Ad* 
ministering 5 mg doses of testosterone propionate 
Kreutzmann (32) observed no alterations m the 
percentage of abnormal forms in 3 patients with an 
increased number of abnormal spermatozoa 

SUMMARY 

1 Seminal failure without androgenic deficiency 
exists commonly in many patients It is unlikely that 
hypogonadotropic function of the pituitary exists in 
these patients for, if that were true, evidences of 
androgenic deficiency would accompany the seminal 
inadequacy 

2 The causes of germinal failure of the testes 
have been presented together with methods of ciif' 
ferentiation and therapy of the etiologic factors 

3 Therapy of cryptorchidism is indicated for the 
circumvention of existing or anticipated sterility and 
subsequent androgenic deficiency 

4 The most beneficial therapeutic schedules for 
seminal inadequacy arc hygienic measures, sexual 
rest and thyroid substance in appropriate cases 

5 Therapy of seminal inadequacy without andro^ 
genic deficiency with present available gonadotropins 
IS uniformly disappointing 

6 No conclusions can be drawn from present data 
concerning the efficacy of androgenic substances in 
treatment of seminal failure 

7 Recovery of function in cases of germinal fiulure 
secondary to intrinsic testicular non responsiveness 
in the majority of instance, cannot be achieved and 
sterility must, therefore, be accepted 
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W HEN, IN t886, Pierre Mane discovered the 
relationship between acromegaly and a ‘dys' 
function’ of the pituitary gland, he freed 
acromegaly from the concept prev'alent in his day 
that the ancestors of the present generation were all 
giants, and that acromegaly represented an atavism — 
a retrogression to the giantism of early mankind. 
When Langdon Down (i), in 1866, published his 
classic paper on ‘Ethnic Classification of Idiots' dc' 
scribing mongolism for the first time, he was mflu' 
enced by that same dogma, and he was much con' 
cemed with the ‘philosophical interest' attached to 
his observation because he felt that mongolism is 
'an example of retrogression which furnishes some 
argument m favor of the unity of the human species ' 
While acromegaly has long been removed from the 
field of speculative mythology, mongohsm still rc' 
mams in that field, and relatively few sound attempts 
have been made to elucidate its fundamental nature 
This IS the more regrettable since the medical and 
economic importance of mongolism exceeds by Eir 
that of acromegaly Whereas this latter disorder is 
rather rare, Bleyer has calculated the number of 
mongoloids in the United States to be at least twenty' 
eight thousand One or two of each thousand neW' 
bom infants is a mongoloid 

Mongolism is characterized by a number of out' 
standing physical stigmata and invariably by a 
rather high degree of mental deficiency So striking 
are these characteristics that anyone who is even 
slightly familiar with the disorder can select the 
mongoloid child out of hundreds of other mentally 
deficient children merely by casual inspection It is 
not so much the famous epicanthal fold which charaC' 
tenzes the mongoloid child as it is his peculiar build 
his head, his neck, his short extremities, and his 
heavy, long trunk The general configuration sug' 
gests at sight the operation of abnormal endocrine 
factors in the genesis of the condition but some 
writers doubt the fundamental significance of the 
endocrine stigmata They believe the cardinal feature 
to be the mental deficiency and sucb endocrine abcf' 
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nttions as exist to be secondary results of defects of 
the central nervous system 

This argument, however, is by no means com- 
pclling, since other types of idiocy and imbecility 
are not usually marked by evidences of hormonal dc' 
fccts In a comparative postmortem study of too 
mentally deficient children, I found evidence that 
even in cases of severe malformations and gross de- 
fects of the brain, the function of the endocrine glands 
is surprisingly independent of anatomic lesions in the 
brain The only exception is focal pathology of the 
surroundings of the third ventricle and the hypo- 
thalamus which causes a well defined endocrine dis 
order. 

Mongolism is due to a prenatal developmental 
disorder which, unlike that of classic cretinism, is 
plainly evident at birth. Because of this fact, the 
study of the condition involves two different prob- 
lems which are often confused m the literature The 
•antenatal developmental deficiency cannot depend 
on any endocrine organ or organ system of the em- 
bryo, because some of the malformations which arc 
sometimes found to be associated with mongolism 
(septum defects of the heart, syndactyly, abnormali- 
ties of the hand lines, developmental deficiencies of 
the central nervous system) indicate pathological 
factors at work as early as in the second and third 
month of fetal life, at which period the endocrine 
system of the embryo has not yet developed Thus 
the mongoloid deficiency is due either to a general 
germinal inferiority or to noxious agents within the 
maternal organism That the latter possibility de- 
mands serious consideration is shown by the recent 
work of Benda, Dayton and Prouty (a), who have 
brought forth evidence that mongolism is correlated 
with an abnormal response to impregnation, the 
mother being at the threshold of hormonal sterility 
We may now examine, the second problem, the 
postnatal development of the mongoloid Do the 
anomalies that are present at birth explain the ab- 
normal course of development thereafter’ The advo- 
cates of germinal inferiority say that the mongoloid 
IS a different being, a unique ‘species’ due to an un- 
known whim of nature, a ‘mutation’ of the human 
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Fig, 2. Thyroid in Mongoloid Babies. A. Thyroid of i-monthold mongoloid male baby. Note irregular unfolding of follicles. Large 
areas are filled with microfollicular parenchyma without colloid, irregular cell growth and cell degeneration. Several follicles are en- 
larged, crowded and irregular in shape. They are filled with dark-staining, brittle colloid. Epithelium flat. B. Thyroid of p-month-old 
mongoloid baby. Marked fibrosis and degeneration of microfollicular parenchyma. Irregular unfolding of some follicles with colloid. 
Completely flattened epithelium. 

C. Thyroid of g-day-old mongoloid baby. The microfollicular parenchyma is irregular and without colloid. Increased fibrosis. Some 
follicles distended with irregular shape and flattened epithelium. D. Thyroid of y-month-old mongoloid female baby, the youngest pa- 
tient with a hypoplastic difllise colloid goiter. All follicles distended to an average sice of 250-350 microns. (Some had follicles of a size 
up to 500 microns.) All epithelial walls flattened. Follicles filled with brittle colloid. Interstitial tissue degenerated by compression. 
Colloid diffusion into spaces. 


trophic. Menstruation is established in more than 50 
per cent of the mongoloid girls, but the menarche is 
frequently delayed. Menstruation may cease entirely 
after several years. 

Mongolism differs from cretinism with regard to 
the skin, subcutaneous tissue and the development 
of the skull and bones. The mongoloid skin is elastic 
and smooth, and the circulation is visible through the 
cutis. In some cases, myxedema develops secondarily. 
Many mongoloids show marmorated skin. The sub- 
cutaneous fat tissue is overdeveloped, but, at the 
same'time, the musculature of the mongoloid is well 
developed and strong. The skull of the cretin is rela- 
tively large and the ossification is delayed. In mon- 
golism, the appearance of ossification centers is not 
delayed, but they increase very slowly in si2;e. 

From a clinical point of view, we see in mongolism 
an immaturity of the development of the sex organs 


with absence of the secondary sex characteristics. 
There is a tendency to obesity. There is general 
immaturity and retardation in growth with its early 
final cessation. The cartilage of the distal epiphyses 
degenerates, but there is definitely no premature 
ossification. Histologic studies show the presence of 
cartilage remnants after growth has ceased (4)- The 
mongoloid patient, in short, shows numerous charac- 
teristics which parallel those of gonadal underde- 
velopment, adrenal cortical dysfunction, thyroid 
dysfunction and pituitary dysfunction; but the 
mongoloid deficiency does not fit precisely into any 
of the classical categories. It has been the purpose or 
a careful pathologic examination to throw some light 
on this complicated condition and to explain the 
peculiarities which distinguish this condition from 
those diseases which are better known. 

Our pathological observations are based on a series 
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of 38 cases Details of the pathology will be given m 
another publication, but the mam observations may 
be summarized here 

Our thymus material is not sufficient to permit 
definite conclusions This gland was hypoplastic in 
most of the cases with one exception — that of a 
year old girl in whom it weighed 15 7 gm The his* 
tologic examination did not reveal conspicuous anom* 
ahes in any case We may, therefore, conclude that 
the thymus m mongolism is hypoplastic but that 
no consistent pathology is evident 

The adrenal in mongolism appears normal (5) in 
the first year of life, but after the lapse of that time. 
It shows a marked retardation of development of the 
outer cortical layers These remain small, and the 
zona fasciCLilata especially is very narrow In many 
cases, the reticularis covers a space larger than the 
two outer layers together Conspicuous is the lack 
of lipoid rratenal m the zona fasciculata The medulla 
appears to be well developed 

The gonads appear normal m young mongoloids 
They show the same arrangement of Sertoli cells in 
the testicles as is seen in normal infants, w»ith one 
or two germinal mother cells — so called ‘male eggs' 
m each tubule. With the approach of puberty, im* 
maturity of the testicles becomes conspicuous In 7 
cases of mongoloid males above the age of 15 years, 
the majority showed immature tubules tightly filled 
with Sertoli cells without spermatogenesis In a few 
cases, primary spermatocytes were observed, but 
more progressive stages could not be found There 
was one case only in which complete spermatogenesis 
was present At the time of death, the boy appeared 
only slightly ‘mongoloid’ and there was considerable 
doubt as to the diagnosis In his earlier years, how' 
ever, the boy had shown several typical features of 
mongolism such as short, wrinkled hands, the promi- 
nent, flabby and underdeveloped ears, a puggy nose 
and fiat face This case is of importance when the 
question arises as to whether or not a mongoloid 
boy should be sterilized Our autopsy material shows 
that the faculty of mongoloids to produce children 
is almost ml, but this one instance suggests that in 
so called borderline cases, maturation of the testicles 
may occur, and these cases need special consideration. 


The ovaries of the mongoloid females appear nor* 
mal in babies and young infants, but at the age of 8 
to 10 years, they show a strong tendency to cystic 
degeneration, with destruction of the primary Graafi* 
an follicles. It is worth while to mention that the 
ovancs of some of the girls of 8 to 12 years showed an 
unusual number of atretic follicles and scars The 
anatomic picture suggested almost a short phase of 
ovarian hyperactivity with subsequent exhaustion, 
and not a state of mere ‘hypofunction ’ 

Taolp i Contrast op characteristics op acromegaly aSD 

MONCOLISM 


y\cromegaly 


Acromicna Congenita 
(Mongolism) 


Increased growth of promt 
nent parts (acromegily) 
Increased pneumatization of 
skull 

Increase in diplot of fiat bones 
Increased cartilage activity 
Splanchnomegalj 
Gmtomegab 
Thyroid hvpcrtroph> 

pertrophy of aort nal cortex 

Hair abundant and thick 
Increased pigmentation 


Hypoplasia of prominent parts 
(acromicr)') 

Absence or underdev elopment 
of sinus s>stem 
Underdevelopment ofdiplbe 
Decreased cartilage activity 
Splanchnomicr> 

Gcnitomicr> 

Thyroid hyponlaisa 
Hypoplasia of outer cortical 
layers 

Hair scant and thm 
Lack of pigmentation 


Tlic pathology of the thyroid is summarijed in 
tables a and 3 In tabic a, the weight of the thyroid 
IS given in order to demonstrate the marked hypo- 
plasia of this gland m mongolism The hypoplasia is 
very impressive at autopsy As a matter of fact, it is 
frequently difficult to find the thyroid in mongoloid 
children, and the recorded weight includes that of 
the capsule and connective tissue which could not 
be separated without microscopic dissection The 
weights arc, therefore, too high, but even so they 
indicate underdevelopment of the gland There are 
very few careful observations on the weight of the 
thyroid of normal persons For the adult thyroid, a 
weight of 20 to 30 gm is considered normal, and for 
the newborn, a weight between 2 and 3 gm is nor- 
mal I am not aware, however, of any data on the nor- 
mal thyroid weight during infancy and childhood Al- 
though It IS stated that m feeble minded adults or 


Table a Weight of thyroid in mongolism' 
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Table 3. Microscopic structure of thirty-five Mongoloid thyroids 


Case 

No. 

Sex 

Age 

Normal 

Epithe' 

hum, 

Normal 

Colloid 

Content 

Struma 

Diffusa, 

Parenchy' 

matosa 

Struma 

Diffusa, 

Partly 

MicrO' 

follicular. 

Partly 

Macro' 

follicular 

Struma 

Col- 

loides, 

MacrO' 

folllCU' 

lar 

Struma 

Lympho' 

matosa 

Case 

No. 

Sex 

Age 

Normal 
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hum. 

Normal 

Colloid 

Content 

Stroma 

Dilfusa, 

Parenchy' 

matosa 

Struma 

Diffusa, 

Partly 

Micro' 

follicular. 

Partly 

Macro' 

fohcular 

Struma 

Col' 

loides. 

Macro' 

folllCU' 

lar 

Struma 

Lympho' 

matosa 
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M 
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M 

17 




+ 


13 

M 

9 mo. 
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M 
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14 

F 
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15 

F 

16 mo. 
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33 

M 
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16 

F 
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F 
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F 

42 yr. 
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31 
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children, the thyroid is frequently underdeveloped, 

I found it useful to check this statement and to com- 
pare the mongoloid thyroid with that of undiffer- 
entiated idiots and imbeciles of various sorts. Forty 
cases were available in which the thyroid was re- 
moved and the weight determined under exactly the 
same circumstances as in the mongoloid autopsies. 
The results are given in the table 4. Although the 
values given may be too low for normal children, they 
prove beyond doubt two facts, a) that the thyroid is 
usually not extremely hypoplastic in uncomplicated 
idiocy and imbecility, but that it corresponds to a 
low normal; and b), the thyroid of monogoloids is 
extremely hypoplastic when compared with that of 
other mentally deficient children. Measurements 
demonstrate that the hypoplasia varies in its extent, 
but that it was found in all cases with the exception 
of two, which will be discussed later. The most ex- 
treme degrees of hypoplasia were seen in 4 patients. 
One mongoloid girl of 4.5 years of age had only a 
small nodules of thyroid tissue with a total weight of 
I gm. on each side of the trachea without an isthmus. 
In one mongoloid baby the thyroid was absent but 
some thyroid tissue was found within the thymus. 
One p-year-old boy had a thyroid weighing a. 5 gm. 
and in one iS-year-old boy the gland weighed 3.5 
gm. I might mention that in several cases, the thymus 
and the thyroid were connected with each other, and 
it was impossible to separate the two without the use 
of the microscope. 

A real understanding of the thyroid pathology is 
to be gained only through microscopic study. The 
observations are tabulated in table 3. The terminol- 
ogy used is the same as that used by De Quervain and 
collaborators (6) and especially Wydler (7). These 
outstanding Swiss scholars have studied cretinism on 
the basis of the large material from the canton of 


Berne. The paper represents the rather authoritative 
opinion of a large group of Swiss scholars in regard to 
cretinism. Table 3 shows that the most frequent find- 
ing in the thyroid of mongoloid children and adults is 
a diffuse hypoplastic colloid struma. The histology is 
given in illustrations (fig. 3, A, B, C). These glands 
show a uniform picture of enlarged follicles measuring 
250 to 500 microns, filled with a colloid which stains 
dark red or blue; the epithelial walls are flattened; 
the interstitial tissue has disappeared, and the follicles 
touch each other. This simple picture of a hypoplastic 
colloid thyroid was present in all mongoloid girls 
and in 6 boys. The youngest patients with this type 
of colloid struma were 2 babies of 7 months. During 
the first year of life the most frequent picture, how- 
ever, is a small hypoplastic gland, the periphery of 
which shows follicles distended with heavy staining 
colloid and having flattened epithelial walls. The 
central portion of these thyroid glands shows an 
increase in connective tissue and an accumulation of 
small distorted follicles of various size without col- 
loid. The atelectasis of the central nodules is different 
from the normal infantile thyroid in that the stroma 


Table 4. Average weight of thyroid of 40 control 
individuals* 


Age in Years 

Thyroid Weight 

1 g®- 

2-5 

2 - 4-5 

8 

6 

12 

8-14 

14 

12-14 

15 

12-20 

19 

17-24 

20 1 

12-27.5 

and above 




* Cases of mental deficiency chiefly idiots and imbeciles. 
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IS greatly increased, and the epithelium (parenchyma) 
shows an irregular proliferation of cells with pyc- 
nosis and absence of normal follicle formation It 
seems, however, that as time goes on, the atelectatic 
nodules disappear and are replaced by simple colloid 
accumulations In 3 babies, the thyroid was degen- 
erated and did not show colloid formation In the 
youngest and smallest baby, that of two days, the 
thyroid showed unusually high epithelial walls and 
a periphery with distended follicles containing rather 
dark colloid This thyroid was somewhat advanced 
in Its development rather than retarded 


of colloid and that only in a small percentage of cases 
IS colloid to be found at all, if present, it is rather 
brittle As Wydier (7) emphasizes, if colloid is pres 
ent. It IS sparse and indicates a previous state of 
functional activity These observations refer to the 
thyroid struma of endemic cretinism In myxedema 
and sporadic athyroidism, the thyroid is atrophic or 
missing, and is not functioning at all The changes arc 
described by Marine and Lenhard (g) as follows 
‘The colloid is practically absent The epithelial cells 
have lost their regular and columnar type and arc 
irregular in size and shape The nuclei are in general 



F- . - 

Flat 

B 

C 

difuAtuii iijio 


>poLLicui.Aa coLLOih cofTER JO 28 jcaf-old female 
tmg thyrojJ 
resting' 

Note extreme (littcning of epithelium and colloid 


DISCUSSION 

The mtexial presented herein proves beyond 
doubt that mongolism is associated with thyroid 
pathology. This fact has been suspected for more than 
40 years, and yet, no progress has been made in 
understanding the mongoloid pathology because a 
discussion of thyroid pathology in mongolism was 
blocked through the observation that mongolism has 
nothing m common with cretinism. When the pathoh 
ogy of the mongoloid thyroid was emphasized, the 
exponents were silenced on the basis that the differ- 
ences between cretinism and mongolism are obvious, 
and that biochemical and metabolic studies on mongo 
loids have so far failed to demonstrate the thyroid 
pathology It is, therefore, necessary to discuss the 
differences between cretinism and raongoUsm to some 
extent As a matter of fact, it is this difference be- 
tween the two conditions which will greatly enlarge 
our general understanding of the various types of 
thyroid pathology The histology of the thyroid m 
cretmism is characterized by degeneration of the 
parenchyma, proliferation of the connective tissue 
stroma, degeneration and insufficiency of the blood 
supply, and a deficiency or complete lack, of colloid 
It should be emphasized that the cretin struma is free 


large, often hyperchromatic, and irregular in size and 
outline Nuclear figures arc still observed but the new 
formation of cells is not sufficient to offset the cell 
death and the follicles become smaller The surround- 
ing fibrous stroma is relatively — perhaps absolutely 
— increased as the follicles become smaller from the 
death of their secreting cells ’ Although the amount 
of cell death, degeneration, and fibrosis may vary 
from case to case, the common denominator of all 
functional inadequacies is the loss of the ability of 
the follicles to form and store colloid 

In contrast to the thyroid pathology of cretinism 
and myxedema, the thyroid of the mongoloid is es 
sentially a colloid struma The thyroid of the mongo 
loid has the ability to secrete and store colloid, and 
it is because of this faculty that all biochemical and 
inetalx)lic studies in mongolism have failed to demon 
strate a marked thyroid deficiency The colloid thy- 
roid (goiter) is anatomically abnormal (g), but con- 
clusions with respect to the function of such thy- 
roids are not justified They may be 'hyperrhoic," 
'eurhoic/ or ‘hyporhoic ' The functional ability of a 
thyroid can be determined only by biochemical and 
metabolic studies on the patient Such studies have 
been reported by Benda and Bixby (lo in 1939) In 
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this paper, Bixby reported blood cholesterol values 
m 50 persons with mongolism, who ranged in age 
from 1 to 2.9 years. The values ranged from 135 to 234 
mg. per 100 cc., values now accepted as normal. Five 
of the values (which were those of females) were close 
to 250 mg., which IS a high normal level. One boy of 
10 years had on 3 different occasions, values of 312, 
291, and 244 mg., respectively. The basal metabolic 
rates of persons with mongolism were studied in 25 
cases, and it was shown that if the Mayo standards 
are used, all mongoloids had values between — 2 and 
— 24, the majority being between —10 and —20. 
If the Talbot weight standard is used, the majority 
still showed values ranging between — i and —21, 
with the exception of 4 cases who showed low plus 
values; with the Talbot height standard, the ma' 
jority were between o and —10. From these biO' 
chemical studies, the conclusion may be drawn that 
the function of the thyroid, as far as basal metabolism 
and iodine metabolism are concerned, is within nor- 
mal range in mongolism; but the metabolism is 10 
to 20 per cent below the average. The hypoplasia of 
the thyroid, as well as these metabolic studies, dis- 
card the assumption that hyperthyroidism might be 
considered. 

While in cretinism, the thyroid has lost its ability 
to store and secrete colloid and there is degeneration 
of Its secretory apparatus, the thyroid of mongoloids 
has a well-preserved functional ability but is a ‘resting 
colloid thyroid (goiter).’ Knowledge of the mecha- 
nism of colloid goiter has been gained recently through 
many experimental studies on hypophysectomy. 
Van Dyke (ii) summarizes the morphologic changes 
in the thyroid after hypophysectomy . ‘Undischarged 
colloid accumulation in vesicles lined by flat, inac- 
tive epithelial cells.’ Salter (12) describes the func- 
tional effect of hypophysectomy as follows: ‘The 
basal metabolism falls to 80 per cent of normal, but 
the organism stops short of clinical myxedema.’ This 
drop of the metabolic rate ‘short of myxedema’ is 
exactly what is present in the majority of mongoloid 
persons, with the exception of a few who develop a 
real myxedema which is easily mitigated by thyroid 
therapy. The accumulation of colloid, with a flatten 
ing of the follicle walls, and the general hypoplasia 
indicate, therefore, the lack of stimulation by the 
thyrotropic hormone of hypophyseal origin. While 
cretinism is the result of a primary degeneration of 
the thyroid, which can not react to thyrotropic hor- 
mones even when given in excess, the thyroid of the 
mongoloid child is primarily a normal thyroid which 
lacks functional stimulation from the pituitary. The 
thyroid of the mongoloid is essentially identical with 
the thyroid of the experimentally hypophysecto- 
mized animal. 

We are, therefore, able to conclude that the endo- 


crine pathology of mongolism is characterized by a), 
hypoplasia of the thyroid with a resting colloid goiter; 
b), by failure of the gonads to mature; and c), by a 
hypoplasia of the adrenal cortex in which the outer 
layers fail to develop normally and to store lipoid in 
the zona fasciculata. In all three organs the glandular 
pathology arises secondarily, due to the lack of stimu- 
lation and not to a primary anomaly or disease. 

The endocrine pathology in mongolism indicates a 
functional pathology of the pituitary gland. The 
question arises as to how much of this functional dis- 
order IS the result of anatomic changes of the anterior 
lobe of the hypophysis. 

The number of the specific physiologic effects of 
the anterior lobe of the pituitary is remarkable, and 
Collip (13) cites 16 of these specific actions The cy- 
tologists and pathologists have generally recognized 
only 3 cell types of the anterior lobe, i.e., the chromo- 
phobes, the alpha and the beta cells. Some anatomists 
have expressed the opinion that the chromophobes, 
are ‘reserve’ cells which have no secretory action. 
This would leave the whole secretory activity of 
producing at least 16 different effects to the two cell 
types, the alpha and beta cells. 

The only known anatomic patterns of pituitary 
pathology are acromegaly, Simmonds’ disease and 
pituitary basophilism , the first being associated with 
an eosinophilic (alpha cell) adenoma; the second with 
destruction of all cell elements and the third with an 
increased number of basophilic (beta) cells. It has 
been concluded that the eosinophilic cells produce 
‘growth hormones.’ It is beyond the limit of this 
paper to discuss the conclusiveness of this claim. 
There are several facts which are not yet settled, but 
even if we accept the conclusion, that the eosino- 
philic elements have some relationship to the clinical 
phenomenon ‘growth,’ there is no doubt that the 
relationship between the anatomy of the gland and 
Its physiologic activity is far more complicated. 

Experimental pathology has dwelt to a great ex- 
tent on the relationship between the pituitary and 
the gonads. There is much experimental evidence that 
the pituitary reacts to castration with the formation 
of vacuolated beta cells known as ‘castration’ cells. 
Sevennghaus (14) draws the conclusion that the data 
at hand ‘tend fether to bring the basophils into 
direct relation to the gonads.’ 

The effect of thyroidectomy on the pituitary cells 
seems to vary with the experimental animal species. 
In some animals, an increase in the number of baso- 
phils has been observed with the development of 
vacuolation similar in appearance to that following 
castration. For man, it seems more probable that the 
alpha cells are increased in hypofunction of the thy- 
roid. Erdheim (15) has reported a marked increase of 
alpha-cells in congenital thyroid hypoplasia. 
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At present it is safe to conclude that pathology of 
pituitary function may manifest itself m some ana-* 
tomic changes, but it is impossible to drav^ direct 
conclusions from the anatomy of the pituitary body 
as to the physiologic potency of its secretory elc' 
ments A deficiency may manifest itself in the ab' 
sence of some cell elements, but a dysfunction in 
which there is potency of some factors and made- 
quacy of others can hardly be expected to manifest 
Itself in such simple patterns as the varying distribu- 
tion of three mam cell types, which arc concerned 
with more than 16 different physiologic actions 

With this in mind, it is not surprising that the 
antithesis of acromegaly, congenital 'acromicry' is not 
associated with a decrease or absence of eosinophilic 
elements in cases of congenital acromicry Almost the 
opposite IS true In 1939, (16) I published a first 
report on the pituitary gland in 16 cases of mongolism, 
and demonstrated that the majority showed an in- 
crease m eosinophilic elements The present report is 
based on observations of 32 pituitaries in mongolism 
The results arc shown in table 5 The data confirm 
in part the former report of a marked increase in 
alpha cells in mongolism, and establish the fact that 
pituitary pathology in mongolism is not a uniform 
histologic picture which can be considered charac- 
teristic of that condition 

Histologically, the pituitary gland in mongolism 
may be one of two mam types The most common is 
characterised by an increase in alpha cells which 
occupy the whole field or fill large areas to the exclu- 
sion of the other cell types (15 cases ) In 4 additional 
cases, a rather similar picture was found, but there 
were many beta cells also (onc-third to two thirds of 
all cells), these occurred in groups or islands, and 
showed distinct vacuolation with halo formation 
around the nuclei, resembling castration cells This 
cell type was found in boys above the age of 9 years 
The pituitary from the one female, aged 28, also 
showed an increase in the number of beta cells 
Nineteen of 32 cases of mongolism showed, therefore, 
a predominance of chromophihc elements with al- 
most no chromophobic cells The second histologic 
type of pituitary was characterized by a prevalence 
of chromophobes with only a few other cell types 
present, one had alpha cells and 3, beta cells, respec- 
tively In 3 cases, the distribution of the various cell 
elements appeared not unusual 

These observations seem confusing, but if one 
bears m mind that these patients sujfer from the 
residuals of an early developmental disorder, it is 
readily understtSod that the histology of the pituitary 
not only reflects the pathology, but reflects the vary- 
mg adjustment of the pituitary to its endocrine 
surroundings, at the same time The pathology is 
indicated by the shift of the pituitary cell types to 


ward the eosinophils and the lack of other types of 
cells m these glands In the other group of cases, the 
general deficiency of the chromophihc cell types is 
conspicuous 

There arc several ways of interpreting these find- 
ings If the assumption is made that the alpha cells 
arc related to the production of the growth factor, 
and if Erdheim's (15) suggestion that the presence of 
increased alpha cells m aplasia of the thyroid means a 
compensatory activity of the pituitary is considered, 
then, the most reasonable interpretation of our ob- 
scrr'ations would be, that in the majority of cases of 
mongolism, the pituitary is attempting to compensate 
for the deficiency of the thyroid and is able to produce 


Tabu 5 Pituitary in moscousm 


Histoloq^ of Anterior Pituitary Lobe { 

Number of Cases 

Chromophobes predominant, only few, other 


cells present 

Chromophobes predominant, scattered alpha! 

cells present I 

Chromophobes predominant, scattered beta 

6 

1 

cells 

3 

Alpha cells predominant, almost no other cells 
Beta cells predominant or numerous, castration 

ly 

cells, alpha cells present 

4 

Fur amount of all cell types 

3 

Total j 

ja 


a fair amount of growth hormones which keep the 
children growing for about 10 to 12 years In some 
cases, there is even a hyperfunction, in which en- 
suing acromegalic traces are recognizable In another 
group of 10 cases, the secretory ability of the pitui- 
tary appeared diminished and a state of general 
pituitary deficiency was suggested by the anatomic 
observations 

If this interpretation is accepted, it is necessary 
to assume that the growth stimulating capacity of 
the pituitary is intact, but that the responsiveness of 
the thyroid, adrenals, and gonads is at fault It is, 
however, probable that the eosinophilic reaction in 
the majority of the pituitary cells does not indicate 
that these cells are producing growth-promoting 
hormones The fact that an increase, of alpha cells 
has been observed experimentally in hyperthyroid- 
ism and hypothyroidism and after castration, seems 
to indicate that the staining reaction is rather un- 
specific and manifests only a shift in the endocrine 
balance 

Whatever the final interpretaion may be, the ma- 
terial presented indicates that the pituitary in mon- 
golism IS in a state of dysfunction which is the center 
of a disorganization of .the endocrine environment of 
the mongoloid person 
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CONCLUSIONS 

On the basis of previous clinical studies and the 
autopsy material of the 38 cases presented in this 
report it seems possible for the first time to offer a 
definition of mongoloid deficiency. As a result of a 
pathologic gestation period, which either is lacking 
in some essential hormonal agents or is pathologic 
due to noxious metabolic factors, the mongoloid 
baby is essentially immature at birth (‘unfinished 
child’). As a result of the immaturity, the pituitary 
and thyroid of the mongoloid baby are not able to 
function properly and to adjust to the conditions of 
postnatal life. It seems probable that the noxious 
metabolism damaged the thyroid and pituitary of the 
baby; this is indicated by the atelectasis and fibrosis 
of the thyroid and necrosis of most of the pituitary 
cells which is seen in mongoloid babies. The failure 
of proper development during the first year is due to 
the inability of these key glands to function. The 
dysfunction of the pituitary results eventually in a 
hypoplastic colloid goiter of the thyroid and in 
failure of the adrenal cortex to develop normally. 
The lack of gonadotropic stimulation results further 
in degeneration and immaturity of the gonads of both 
sexes. The fact that the mongoloid baby after the 
first year of life starts to grow and to develop fairly 
normally for about 10 years is explained through the 
activity of the pituitary, which appears to develop 
a capacity for at least a part of its functions. Not 
before the approach of puberty, which creates new 
requirements on the endocrine environment of the 
mongoloid child, does the inadequacy of the pituitary 
become conspicuous again. At that time, obesity or 
cachexia occur, and, as the data indicate, the majority 
of mongoloid patients die in the second decade of 
life, if they have survived the first year. 

The pathology of mongolism is of great importance 
because of the question as to whether therapy has a 
reasonable chance of improving the condition of 
these unfortunate children. Since mongolism is essen^ 
tially a prenatal deficiency, the main purpose should 
be to recognize the condition during prenatal care. 
The paper of Benda, Dayton, and Prouty (2). seems 
to provide some material which suggests that this 
goal is not entirely out of reach. At present the best 
chance to treat the mongoloid is as shortly after 
birth as possible. Our studies on the mongoloid brain 
suggest that edema of nerve cells and metabolic 
changes of the white matter produce early degenera' 
tion of the brain, and these changes are not reversible 
after the lapse of some months. An early treatment 
will be successful, however, only in a certain per' 
centage of cases. The prognosis of treatment depends 
on the degree of retardation at birth and the amount 
of congenital malformations present. The greater the 
number of malformations such as syndactyly, septum 


defects of the heart, congenital cataracts, or signs in' 
dicative of developmental disorders of the brain and 
spinal cord, the less favorable the prognosis. On the 
other hand, some mongoloid babies show only a few 
markings of retardation, and in these cases, the prog- 
nosis is better. Although there are a few encouraging 
reports in the literature on thyroid and pituitary 
therapy in the mongoloid, therapy is still in an experi' 
mental state, and our pathologic study indicates the 
complexity of the situation with which the clinician 
has to cope. 

DeQuervain (6) has pointed out, for cretinism, that 
if only the most extreme cases are seen, the problem 
appears simple and uniform, but if there is oppor' 
tunity to observe cretins by the dozen and hundreds, 
ranging in degree from creatures below the level of 
animals up to somewhat simple citizens who are able 
to vote, and involving all the variations between 
dwarfism and normal growth, then the problem ap' 
pears extremely complicated, and one is inclined to 
ask what is the common denominator for all of these 
conditions. This is also true for mongolism.. As long 
as a physician is familiar with only a few marked 
cases and the literature is based on the study of a 
few case reports, the problem appears simple. The 
statement may be heard that mongolism is present 
or is not present and intermediary stages are un' 
known. Those, however, who have had the oppor' 
tunity to study mongoloid persons by the hundreds, 
and autopsies by the dozens, will agree that mongO' 
lism is as variable as cretinism, and all shades of this 
condition may be observed from the most extreme 
developmental disorder with idiocy, spinal dys- 
raphism, heart defects, syndactyly, and congem'tal 
cataracts, to a borderline condition with an I. Q- 
of 50. It is my conviction that what has been done in 
one or two generations for the improvement of ere' 
tinism may also be done and is possible for mongolism. 

SUMMARY 

1. The endocrine aspects of mongolism encompass 
two separate problems which are frequently con' 
fused; mongolism as a prenatal developmental dis' 
order cannot be caused by an endocrine disorder of 
the mongoloid baby. Mongolism is due either to 
noxious factors within the mother (endocrine disorder 
of the mother) or to a genetic inferiority of the germ 
plasm. The second problem is concerned with the 
pathology of postnatal development. Is this the result 
of an abnormal constitution of the child or a dys' 
function of its endocrine system? The present study 
deals with this aspect only. 

2. Persons with mongolism show a number or 
features indicating an endocrine disorder, in contrast 
to the physical development in other types of mental 
deficiency. The symptoms of mongolism include, 
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among others a) Retardation of bone growth, while 
the time of appearance of ossification centers is about 
normal The result is stunted growth or dwarfism 
and acromicria b) Pathology of gonadal development 
with lack of sex differentiation, lack of development 
of secondary sex characteristics and sexual immatur- 
ity c) General infantilism with tendency to obesity 
or general cachexia d) Infantilism of the vascular 
system 

3 An analysis of the material of 38 autopsies pro 
vides the following evidence a) The gonads of mon- 
goloid babies were normal, but those of mongoloid 
children and adults were immature and showed de- 
generation b) Adrenal medula and cortex were nor- 
mal shortly after birth, but in older cases, the cortex 
had failed to develop normally and remained small. 
The two outer layers were especially involved, the 
zona fasciculata was narrow and without the usual 
lipojd content c) The thyroid was hypoplastic in 
all cases The two seeming exceptions (case 21 and 
22, table 2) had a lymphadcnoid goiter and a colloid 
goiter, respectively. Microscopic examination of the 
thyroid after birth revealed large areas of micro 
follicular parenchyma without colloid and irregular 
fibrosis After about 7 months of life, the most com- 
mon picture was a hypoplastic colloid goiter In 13 
instances the colloid goiter was macrofolhcubr. In 
16 instances, there were macrofollicular areas with 
much colloid besides microfollicular areas with little 
or no colloid d) The pituitary in mongolism showed a 
strong tendency to an increase of eosinophilic cells of 
the anterior lobe Fifteen cases showed predominance 
of alpha cells In 4 cases, beta cells were present be- 
sides alpha cells, most of the beta cells being castra- 
tion cells In 10 instances, the pituitary showed pre- 
dominantly chromophobic elements, with frequent 
necrosis and little or no formation of chromophihe 
elements In 3 instances, the pituitary appeared not 
unusual The pituitary of the female mongoloid 
showed a tendency to accumulate brittle colloid, 
which fills and frequently distends the whole cleft 
With resulting compresson of the anterior lobe In 
contrast to the pituitary of the female, colloid was 
absent in the pituitary of the male with the exception 
of one case 

4 These observations explain why previous inves- 
tigators, whose conclusions were based for the most 
part on a few case reports, have arrived at contra- 
dictory conclusions. A survey of the whole of our 
own material, as well as that reported in the litera- 
ture, shows a surprising uniformity of observations, 
if age and sex of patients are given due consideration 

5' The material at hand furnished conclusive evi 
dence that mongolism is not associated with a pri- 
mary congenital pathology of the adrenal, but is 
associated with a secondary pathology of the adrenal 


cortex, consisting of hypoplasia of the outer layers and 
lack of lipoid formation It is suggested that this func- 
tional pathology is due to a lack of stimulation by the 
corticotropic hormone of the pituitary. 

6 The material presented provides evidence that 
mongolism is not associated with a primary congenital 
pathology of the male and female gonads, but is as- 
sociated with secondary atrophy and immaturity It 
js suggested that the pathology of the gonads is due 
to the lack of gonadotropic factors from the pituitary 
and from those glands which influence the gon idal 
development (adrenal cortex and thyroid) 

7. The material presented provides evidence that 
mongolism is usually not associated with a primary 
deficiency of the thyroid as is seen in cretinism, but is 
definitely associated with thyroid pathology. The 
thyroid is hypoplastic and is more or less a ‘resting* 
colloid goiter In contrast to the thyroid of cretinism 
with its inability to produce and store colloid, the 
thyroid of the mongoloid has this ability, but is in- 
active because of lack of stimulation On the basis of 
the experimental evidence in the literature, it is sug- 
gested that the thyroid of the mongoloid is a ‘resting’ 
thyroid due to lack of stimulation by the thyrotropic 
hormone of the pituitary In the literature on mon- 
golism. the same types of pathology herein reported 
have been observed- — the hypoplastic, degenerated 
thyroid, and the colloid thyroid with controversial 
signs of hyperactivity On the basis of the material 
now available, it is safe to state that the thyroid of 
the mongoloid is hypoplastic and hypofunctioning 
Although the colloid storage is sufficient to maintain 
metabolism at a level of about 80 per cent of the nor- 
mal and ‘short of myxedema,’ there are indications 
that the inactivity of the mongoloid thyroid plays an 
important part in the pathology of mongolism 

8 It IS demonstrated that the pituitary of the 
mongoloid manifests signs of a functional disorder 

9 The material presented seems to permit the 
conclusion that the developmental disorder of mon 
golism after birth is not the result of a pathologic 
constitution (a ‘mutation’), but is the result of an 
endocrine disorder of the pituitary body with en- 
suing functional pathology of the thyroid, adrenals 
and gonads 

10 Prevention of mongolism will always remain 
the mam goal It is, therefore, important to develop 
means of detecting threatening mongohsm during 
prenatal care At birth, the mongoloid child is essen 
tially immature. Sometimes there are developmental 
anomalies which are not amendable to therapy In less 
severe cases the mam requirement for treatment is to 
start before edema of the brain, as well as inadequate 
metabolism of the brain tissue, have produced irre 
versible changes. In endocrine therapy the compli 
cated character of the pituitary dysfunction has to be 



748 


CLEMENS E. BENDA 


Volume 2 


considered, as well as the tendency of the thyroid 
to colloid goiter, which is in contrast to the hypothy^ 
roidism of myxedema and cretinism. Therapy with 
the preparations now known is not feasible, but it 
may be hoped that materials soon will be available 
the use of which will permit a more encouraging 
view of the whole problem. 

I am deeply indebted to Dr. C. Stanley Raymond, Superin- 
tendent of the School, for his interest and unceasing support of 
our research in mongolism; and to my collaborators in the Wallace 
Research Laboratory. 
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Suppression of Endocrine Activity by Immunization 


T he subject of antihormoncs periodically seems to 
stimulate thought and cxpenmental wort directed 
toward the control of endocrine activity. The prac- 
tical incentive for much of this work is the relative ease 
with which hormonal deficiency may be treated by sub- 
stitution therapy, as contra«itcd with the complex diffi- 
culties often encountered in combating hormonal excess 
How may one depress the net activity of an endocrine 
gland by simple procedures^ In a recent issue of Endo- 
crinology there appeared a paper by Jacob Lerman en- 
titled ‘Hormone Action of Thyroglobulin Antibodies’* 
which presents interesting data on this problem and raises 
several important questions 

The experiments described by Lerman embody two 
outstanding findings The first of these is that repeated 
mtrapentoncal injection of human thyroglobulin into a 
rabbit frequently renders the animal hypothyroid or even 
myxedematous The second is that such an animal usually 
shows a poor response to subsequent injections of thyro- 
globulin intrapentoncally These are provocative facts 
which merit further extension of the W’ork and analysis 
Arc the antibodies so produced strictly “antihormonic” 
or rather “anti protein"? The significance of this distinc- 
tion IS illustrated by a recent report of Francis C Lowell 
He has shown that a patient, l^th allergic and resistant 
to crystalline insulin derived from pork and beef pancreas, 
was allergic but not resistant to human insulin In this 
instance it was demonstrated that the patient’s serum 
contained antibodies which physiologically neutrahiscd 
animal insulin but not human insulin In other words, the 
antibodies were “anti-protem" but not necessarily “anti- 
hormonic," Similarly Lerman has found that the serum 
of his immunized rabbits gives a precipitin reaction 
against a preparation of thyroglobulin (from endemic 
goiter) which is physiologically inert Furthermore, thyro- 
globulin IS completely effective when ingested by the 
immunized animals, which also respond satisfactorily to 
injected thyroxine 

Therefore, it is not clear how useful such an antiserum 
might be in combating an excess of thyroid hormone which 
IS already circulating In Graves' disease, however, m 
which the source of the hyperthyroidism is endogenous 
(m the patient’s gland), protein-specific antibodies might 
provide a useful means of suppressing glandular activity 
on a chemical basis Such, indeed, is the effect of iodine 
therapy, but iodine usually is reliable as a practical treat- 
ment only for temporary suppression of the thyroid’s 
output of hormone If earner-specific antibodies invariably 
would suppress glandular activity for prolonged periods, a 
new era in the treatment of endocrine hyperactivity 
would dawn 


* Lerman, J Endocrinology ji 558 1941 


Evidence has been accumulating that endocrine glands 
may be influenced chemically wiA resulting decrease m 
function To cite one instance, Morgan and Ivy treated 
6 young rabbits with intrapcntoneal injections of an 
antiserum prepared by injecting hens with a saline extract 
of rabbit Ayroid In large doses (10 cc) the scrum was 
lethal. In smaller doses, however, the animals became 
‘pot-bellied’ and apathetic The hair was lustcrlcss and 
shaggy The animals grew very slowly, and some of them 
died within 3 months In such eases the thyroids were so 
small as to be difficult to find at autopsy These findings, 
combined with Lerman's determinations of basal metabolic 
rate, make a good ease for the artificial production of 
myxedema There arc, furthermore, scattered references 
in the literature which suggest that other endocrine or- 
gans may react similarly 

The mechanism at work in the experiments cited is by 
no means clear Is it a direct effect upon the thyroid cells, 
— perhaps that of a cytolysin’ Is the pituitary thryotropic 
hormone involved"^ Docs the effect bear any relation to the 
abrupt although temporary fall in basal metabolism com- 
monly encountered clinically when prolonged heavy dos- 
age of thyroid is suddenly mtemiptcd^ Why does the 
immunized animal fail to respond to injected thyroglobulin 
if he responds readily to thyroglobulin by mouth and to 
thyroxine obtained from hydrolyzed thyroglobulin'^ These 
arc points which require invest gation 

It should be pointed out that any attempts at applica- 
tion of these results m the clinic must be made with great 
caution Intravenous injection of thyroglobulin frequently 
may lead to allergic exitus Intramuscular or subcutaneous 
injections of thyroglobulin may cause abscess formation 
without much effect on serum antibody titer Intrapcri- 
toneal injections m man raise mechanical objections Pas- 
sive immunity, however, as suggested by Rogers and 
Beebe, may be feasible provided serum reactions can be 
avoided Detailed descriptions of this clinical method 
appeared 111 1906 and 1909, and again m 191 5, covering its 
use m some 3000 patients Fifty per cent of the patients so 
treated were reported to show stnkmg benefit Neverthe- 
less, the results tended to be not so dramatic or reliable 
as the combination of iodine and surgery which, simul- 
taneously developed, has yielded such an enviable sU- 
tistical record in the past two decades 

On the whole, it may be concluded that immunization 
or highly purified cytotoxic sera offer an mtnguing pros- 
pect of suppressing endocrine activity specifically Further 
Studies in animals are needed before a confident approach 
to safe clinical application can be envisioned Neverthe- 
less, the observations thus far are sufficiently stimubting 
and impressive to justify further investigation, particu- 
larly of glands other than the thyroid, for which easy 
therapeutic control is not available 

W.T S. 
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To THE Editor; 

I have read the letter addressed to you by Dr. E. C. 
Hamblen,^ in the September issue (1942) of the 
Journal of Clinical Endocrinology. He is right 
in criticizing the abuse of the male hormone, testosterone, 
in females but one should be careful in condemning the 
general use of a valuable drug just because some practi- 
tioners abuse it Any potent drug used by one who does 
not know of its dangers and shortcomings is likely to pro- 
duce undesirable effects. Dr. Hamblen should condemn 
the improper use of any new drug by such practitioners, 
but not the drug itself. 

In my experience no other single substance is as desir- 
able as the male hormone to stop lactation when that is 
necessary. It does away with limitation of fluid intake, 
with bandaging the breasts and painful engorgement. 
Three or four injections of 25 mg. will suppress the secre- 
tions very thoroughly. 

There are female patients who will not respond to 
estrogenic substances but will respond to the androgens, 
usually m dosage schedules of 25 mg. 3 times during the 
first week, twice during the and and once a week there- 
after. 

There seems to be such a thing as an androgenous 
mosaic, which Dr. Draper describes,- which I am sure 
other men have also observed. After treating cases of 
menopausal hyperthyroidism with estrogenic substances, 
we have found some which did not respond to the female 
hormone but when androgens were substituted we ob- 
tamed excellent results, there were no flushes, no tremor; 
the B M R. was lowered and the blood cholesterol was 
increased. 

' Hamblen, E. C. J. CIdiimI Endocrinology 2: 575. 1942. 
-Draper, G 7 ^ew England J Med 225 393 1941. 


During the period of a or 3 years’ observation, a pecul- 
iar thing we have observed is that in all of these cases 
which have reached menopause there was no hirsutism 
and no change of voice. On the contrary, there is the 
case of a young unmarried girl who was bleeding exces- 
sively; the hemoglobin was very low. She was treated with 
every drug available; a curettage and a laparotomy were 
performed. The drug which stopped the bleeding was 
testosterone, but there was a change in voice and an in- 
crease of hirsutes which, however, disappeared a few 
months later. 

I have treated an unmarried woman of 45 who came 
to me after having been treated with radium for excessive 
premenopausal bleeding. She was given estrogens and 
many other drugs but the bleeding and all of the meno- 
pausal symptoms persisted. Testosterone was given, with 
excellent results She was told beforehand of the possi- 
bility of hirsutism and change of voice but neither oc- 
curred. At different times, without her knowledge I gave 
her estrogens She returned for treatment earlier than 
usual saying she did not feel so well; she had prolonged 
bleeding and flushes under the estrogen treatment, while 
the androgens controlled the symptoms. In none of these 
menopausal cases did we obtain any masculinizing effects 
despite the fact that some of the patients were treated for 
periods as long as i to 3 years with the drug. 

Gonadotropic hormones have been used in cases in 
which estrogenic substance should have been used, and 
vice versa. Potent drugs such as the endocrine prepara- 
tions should not be used without knowing what is to be 
expected and the limitations of the therapy. 

Alex Goldman, M D- 

1 166 Grand Concourse 
T'Jeio Torlj City 



To THE Editor: 

May I raise the question of the heading ‘Ovarian 
Dwarfism’ applied by the Editor to our paper ‘An Associa- 
tion of short stature, retarded sexual development and 
high urinary gonadotropin titers in women' in the March, 
194a, issue' of this Journal. This term is Dr. Albright’s 
and not ours, and it carries a specific connotation which 
we are not prepared to accept Indeed, Dr. Albright, if I 

' Varney, R. F , A. T. Kenyon and F. C Koch- An associa- 
tion of short stature, retarded sexual development and high 
urinary gonadotropin titers in women J. Clinical Endocrinology 
2. 137. 1942. 


understand him, has used this term in the spirit of scien- 
tific verbal shorthand and has given his own paper on the 
subject^ a title nearly as cumbersome as ours 
heading can readily be regarded as ours is evidenced by 
Dr, E K Shelton’s comment on the propriety of the term 
in his article^ in the June issue of Endocrmology, i94^ 

2 Albright, F., P H Smith and R. Fraser: A syndrome char- 
acterized by primary ovanan insufficiency and decreased sta u 
Tr. Assoc. Am Phys. In press Am J. Med Sc. I'' 

’ Shelton, E K : The clinical aspects of dwarfing Ena 
ology 30 1000 1942. 
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We would greatly appreciate the publication of this 
letter in the current volume of the Journal of Clinical 
Endocrinology, so that such of your readers as arc inter 
ested may understand that we deserve neither the credit 


nor the responsibility for the expression ‘ovarian dwarf' 
ism ’ 

Allan T Kenyon, M D 
Department of Medicine, Uniuersity of Chicago, 

Chicago, Illinow 


Diagnosis of Simmonds’ Disease 


To THE Editor 

M ay we offer a short comment on the reference 
m the article by Moss,' to the use of two tests 
(urinary 17 ketosteroid excretion and insulin 
tolerance test) which we have advocated^ for the diag 
nosis of Simmonds disease The author remarks that he 
attempted but failed, with his case j, to establish the 
diagnosis by these two tests While welcoming his inter' 
est in the tests, we submit that the evidence, in his ex 
ccllent clinical description and postmortem report of this 
case, IS against Simmonds’ disease having been present 
Chronic malnutntion consequent on the frequent vomit 
mg IS surely adequate explanation for the clinical features 

' Moss R E J Clmical Endocnnology 1 395 
* Fraser R , and P H Smith J Med 10 297 1941 


which had suggested this diagnosis, and the postmortem 
findings of a relatively normal anterior pituitary serve to 
bear this out, and confirm the results of the above men 
tioncd tests There is probably some lowering of antenor 
pituitary function m malnutrition, but these tests appear 
to distinguish the more extensive lowermg of function 
which must occur before primary organic disease of the 
anterior pituitary produces the symptoms of Simmonds’ 
disease. 


Russell Fraser 

Mill Hill Emergency Hoipiwl 
Mill Hill, 

London, W 7, England 

Patricia H Smith 

Massachusetts General Hospital 
Boston, Massachusetts 
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ADRENALS 

Hermann, O. 

Cholesterol content of adrenals of newborn and sucL 
lings. Monatschr. f. Kinderh. 82: 76. 1940. 

Considerable variations in the amount of free and bound 
cholesterol were found. In rickets, weight of adrenals as 
well as their fat and lipin content were greatly increased. 
Very high values were found in pyoderma and miliary 
tuberculosis. Cholesterol values were very low in dis' 
turbances of nutrition and in a case of congenital syphilis, 
the weight of the adrenals was decreased. In dystrophias, 
high cholesterol values were found. In all pathological 
cases, the adrenal cholesterol values corresponded gen' 
erally with those of blood. — Courtesy Chem. Abstracts. 

Talbott, J. H., L. J. Pecora, R. S. Melville, and W. V. 

CONSOLAZIO. 

Renal function in patients with Addison’s disease or 

adrenal insufficiency secondary to pituitary pan-hypo' 

function. /. Clin. Invest. ai ; 107. 194a. 

The clinical tests for renal disease were normal in most 
patients. Rate of formation of glomerular filtrate and 
tubular reabsorptive capacity for glucose were abnormal. 
Renal plasma flow was affected less and tubular capacity 
for excreting diodrast least. The filtration fraction was 
depressed below normal. Administration of desoxycortico' 
sterone acetate corrected partly, but only temporarily, 
these deficiencies; adrenal cortical extract had no action. 
Administration of desoxycorticosterone acetate to two 
normal persons was without effect on renal activity. — 
Courtesy Brit. Chem. and Phys. Abstracts. 

Thorstad, M. j. 

Adrenal apoplexy. Am. J. Surg. 55; 44. 1942. 

Acute adrenal apoplexy must be considered in the dif- 
ferential diagnosis of an acute abdominal condition. A 
review of the literature since 1928 revealed twenty-two 
reported cases of this disease. Two additional cases of 
unilateral adrenal apoplexy in the adult are presented. 

Suprarenal hemorrhage may occur unilaterally or bi- 
laterally, the latter being the more common, there being 
marked variations in the extent of the hemorrhage from 
scattered areas with little destruction of the parenchyma 
to conversion of the entire gland into a blood sac. The 
disease may be characterized by acute abdominal symp- 
toms by general asthenia or by dehrium, convulsions and 


coma. There are no pathognomonic signs or symptoms 
and a diagnosis is difficult to make. Treatment is largely 
supportive supplemented by the surgical removal of the 
adrenal in unilateral apoplexy. — Authors summary. 

ENDOCRINE GENERAL 

Aschheim, S. 

Simplified method for biological diagnosis of pregnancy. 

J. Lab. din. Med., 27: 547, 1942. 

Two female immature rats, 4-5 weeks old, receive i 
subcutaneous injection of 0.5 cc. of the urine. Vaginal 
smears of both rats are made 72-84 and 96 hrs. after. In 
pregnancy, only epithelial cells without free mucus or 
leucocytes are found in the vagina after 72 (often 66) 
hours. After 84-96 hours keratinized cells (seldom mixed 
with a few epithelial cells) are found which are the cri- 
terion of a positive reaction. — D.A.M. 

Bronstein, I. P., J. A. Luhan and W. B. Mavreus. 

Sexual precocity associated with hyperplastic ab- 
normality of the tuber cinereum. Am. J. Dis. Child. 

64: 211, 1942. 

A case of sexual precocity in a twenty-two month old 
girl is reported -adding another to the 17 cases of pre- 
cocious puberty and hypothalamic tumors collected by 
Weinberg and Grant in 1941. Death occurred through an 
accidental meningitis and necropsy revealed a small tumor- 
like mass beneath the floor of the third ventricle, between 
the infundibulum and the mamillary bodies. The struc- 
ture of this hyperplastic malformation was not unlike that 
of the tuber cinereum. There was a relative eosinophilic 
hyperplasia of the pars distalis of the hypophysis. 
M.B.G. 

Brown, W. E. 

Treatment of gonorrheal vulvovaginitis with estrogens. 

Am. J. Dis. Child, 64-. 220, 1942. 

Persistent cornification of the vaginal epithelium is 
necessary for cure of gonorrheal -vulvovaginitis and its 
absence is responsible for many of the reported failures 
with estrogens. The author reports bacteriological and 
clinical cures in ig cases in girls, 13 of which were 
gonococcic and 6 non-specific in origin. Sulfanilamide or 
derivatives were unsuccessful. No complications were 
encountered. — M.B.G. 
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DoBRiNfiK, K , E Gordon, C P , Rhoads, S LtEBERMAN 
AND L F Fieser 

Steroid hormone excretion by normal and pathological 
individuals Science 95 534 

Unne was collected over a 6 month period from 6 
normal persons, 6 patients with cancer, one with cancer 
of the adrenals and 4 with clinical evidence of adrenal 
hyperplasia After hydrolysis, urine was fractionated into 
acidic, phenolic and neutral fractions Neutral fractions 
were separated into kctonic and non^kctonic fractions, 
each of these being further separated with digitonin into 
3'alpha and 3*beta'kctostcrQids Excretion of total keto- 
steroids, 10-30 mg per day in normal persons, 5-10 mg in 
cancer patients, 40-^ mg in adrenal hyperplasia and 385 
mg in the patient with adrenal cancer Of the total 
ketosteroids, the percent excretion of beta^kctostcroid was 
0 6-2 2 in normals, 0 3-^ o in cancer patients, 3 7-1 1 4 in 
adrenal hyperplasia, and 66 0 m the patient with adrenal 
cancer. Further fractionation of alpha^ketostcroid frac' 
tions yielded androsteronc'17, androstcronc, 3ahydro' 
etio<dioIan'i7'one and 4 unidentified steroids as well as 
impure substances Proportions m all patients and in 
norma! subjects arc presented — D A M. 

Evans, H M and A Gorbman. 

Urinary gonadotropms m normal men Proc Soc Exper 
Biol (fj'Mcd 49 674 1942 

A modified alcohol precipitation method is described 
for preparation of non*toxic gonadotropic concentrates 
from normal male urine Assayed in female immature rats, 
such concentrates of pooled samples of unne from healthy 
college men gave titers of 1 o to 4 5 rat units per liter 
In normal female mice the titers were 6 to 20 mouse units 
per liter Assayed in hypophysectomizcd rats, the con' 
centrates produce follicle stimulation and interstitial cell 
repair at the same dosage level, although in some cases, 
follicle stimulation may be produced at dosage levels as 
low as one'third that required for interstitial cell repair — 
Courtesy Chem Abstracts 

Foss, G L 

Implantation of sex hormone tablets in man J Endo 
crinol 3 107, 194a 

Weighed tablets made from compressed crystals of 
estrone, estradiol, testosterone propionate, testosterone 
and progesterone were implanted in male and female pa* 
tients subcutaneously At varying periods of time, 
these were removed and weighed The average rate of ah' 
sorption increased m the order given, tissue reactions 
varymg directly with the rate of absorption — Courtesy 
Chem Abstracts 

Dia2 Mindurrv, Eugenio F. 

Cardiac neurosis and endocrine function Semaiw mid 
49 1^59 1942 

Complaint of patients of palpitations, arrhythmias and 
precordial pain with or without irradiations is often ac 


companicd only by insignificant objective findings such as 
cxtrasystolcs, tachycardia, while heart sounds, blood 
pressure, electrocardiogram and X ray examination reveal 
nothing unusual The striking feature is a peculiar psychic 
disturhince that either precedes the heart symptoms and 
induces their appearance following constant sclf-obscrva- 
tion or finds its origin in primary minor heart irregularities 
The malicious circle that follows develops often on an 
endoenne basis Hypcrfunction of the thyroid may be the 
determining factor without any of the typical s>Tnptom5 
of Graves' disease The metabolic rate is the most im- 
portant diagnostic help in these cases Treatment con- 
sists in avoidance of all psychic and chemical stimulation 
(aiffec, alcohol, etc ) administration of dnodotyrosme m 
senes of 20 days' treatment, and insulin, 10 to 20 units 
30 minutes before breakfast with or without the addition 
of carbohydrates Adrenocortical deficiency is difficult to 
diagnose It 15 characterized by asthenia, loss of weight 
and often by cntcroptosis The blood sugar is sub 
normal and the response to 10 units of insulin is enhanced 
The ascorbic aad and cholesterol m the blood are low but 
K and Na are not sufficiently affected to be of diagnostic 
value Treatment with dcsoxycorticosteronc is valuable. 
In the menopausal estrogen deficiency parenteral doses of 
I to 5 mg of estrogen 1 to 3 times weekly may be given 
or 10,000 units several times daily orally In the premeno' 
pausal deficiency the doses should not exceed 500 to 1,000 
units daily to avoid mctronhagias — A E M, 


Nathanson, L T, 

Treatment of mammary pain and secretion with testo 
stcronc propionate Tvfcii; Eng Jour. Med 226 323 
1942 

Testosterone propionate was administered to 30 care- 
fully selected patients with severe mammary pam and 
secretion Relief occurred m a high percentage of the 
cases, effectiveness of this treatment being definitely 
better than with estrogens Recurrence of symptoms is a 
rule usually within 6 months after discontinuence of 
treatment Prolonged and continuous treatment is not 
recommended and care must be exercised in selection of 
cases presenting psychogenic elements — D A M 


Rabinow, M 

Appearance of ossification centers Groupings ob' 
tamed from factor analysis Am J Dis Child 64 
229, 1942 

The ages were determined at which certain centers of 
ossification appeared m a group of 31 children These data 
were interrelated and subjected to factor analysis The 
analysis yielded three factors, a “round bone” factor, an 
“epiphysis" factor and a third factor which was possibly 
an artefact The author suggests that bone development 
be expressed on the basis of “round bone skeletal age” 
and “epiphysis skeletal age '' It is possible for the carpals 
and tarsals to be normal in time of appearance and matura- 
tion and for the epiphysis to be retarded and vicc-ver«a — 
MBG. 
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Randall, L. M. and M. H Power. 

Amounts of glycogen in endometnum Proc Staff 

Meet , Mayo Chn 17 158. 194a. 

Glycogen concentration of endometrial tissues vary 
with the different phases of the menstrual cycle. Four specie 
mens showing only prohferative phase on microscopic 
exammations showed an average of o 171 per cent glycogen 
Three specimens from late prohferative and early diF 
ferentiattve phases of the endometrium contamed an 
average of 35 per cent glycogen. Six speamens from early 
differentiative phase averaged i 09 per cent glycogen. 
Seventeen specimens in the late differentiative phase con- 
tained .71 per cent glycogen — D A M. 

Robinson, M. 

Investigation of breast feeding ; a study of i ,000 mothers. 

Arch Dts. ChJhood, 17 23 1942. 

Breast-feeding is not affected by the followmg season 
of the year, panty or the age of the mother, sue of the 
breasts, antenatal presence of secretion in the breasts, 
return of menstruation, rheumatic endocarditis, simple 
enlargement of the thyroid, pre-eclampsia, and antenatal 
symptoms reheved by Ca Breast-feedmg is affected by the 
size and character of the nipple, mascuhnity, obesity, 
mornmg sickness, pyelitis, severe varicose vems, breast 
abscesses and cracked nipple. 51% of early weanmg 
occurs in all types before the end of the first month.— 
Courtesy Brit Chem and Phys. Abstracts. 

Sturgis, S. H 

The use of stilbestrol in the relief of essential dysmenor- 
rhea New England J Med 226 371.194a 

Daily doses of i mg diethylstilbestrol is given orally 
for a period of ao days beginning at least three weeks 
before the expected onset of menstruation as recorded 
from a number of previous menstrual cycles. This therapy 
primarily inhibits the follicle stimulatmg hormone of the 
pituitary and secondarily suppresses growth of ovanan 
follicles and ovulation After discontinuance of treatment, 
normal cycles are re-estabhshed with the invariable recur- 
rence in about one month of typical dysmenorrhea. In 
20 per cent of patients, treatment must be discontmued be- 
cause of gastrointestinal complaints Estrogen therapy for 
essential dysmenorrhea 15 of value as a temporary rather 
than permanent form of rehef. — D. A M. 

Tien, DSP. 

Significance of pregnanediol in pregnancy urine Chinese 

M J 59- 416 1941. 

Excretion of pregnanediol by Chinese women at vari- 
ous stages of gestation corresponds with that described in 
Western women It is premature to regard excretion of 
pregnanediol as an accurate index of corpus luteum 
activity. In twin pregnancy, pregnanediol excretion vras 
abnormally high throughout Isobutyl alcohol is inferior 
to normal butyl alcohol as an extraction solvent.— 
Courtesy Ghem Abstracts. 


GONADS 

Bell, G. H. 

The behavior of the uterus of the rhesus monkey under 
the influence of certain hormones J. Endocrinol 3 87 
194a 

Effects of various hormones on uterine movements of 
ovariectomized animals were recorded. Animals received 
estrone in oil, estrone followed by testosterone and estrone 
followed by progesterone. Spontaneous reactivity, in vivo, 
and reactivity due to oxytocin injections were variable in 
all groups and in untreated controls and showed practically 
no difference between groups except that contraction 
waves were low in the estrone-testosterone group and 
somewhat slower in the estrone-progesterone treated 
group. Vasopressin produced relaxation in all groups 
Comparison of these results with the recorded behavior of 
the human uterus is discussed — D A M 

Byrne, W. H , J C Weed, B B Weinstein and C G. 
Collins. 

Vitamins and stillboestral in treatment of hypo ovar- 
lanism Ihlew Orleans Med J. 94: 330 194a 

Report of 57 cases with menopausal symptoms The 
addition of a combined vitamin preparation did not lessen 
the incidence of nausea. — Courtesy Brit Chem and Phys 
Abstracts. 

Ferris, D. O. 

Pathology of tumors of the testis: correlation with 
excretion of hormone in the urine. Proc Staff Meet , 
Mayo Clin. 16 615. 1941. 

Increased amounts of urinary gonadotropin arc found in 
all cases of mahgnant tumors of the testis Using the 
method of Frank {1937), the author finds that values be- 
low ao rat units per liter may be considered nonpatho- 
logic whereas those above this value are presumptive of 
pathology. — D A M 

Heckel, N 3. AND H L Kretschmer. 

Carcinoma of the prostate treated with diethylstilbes- 
trol / AM. A 1 19 1087 194a. 

The carcinoma of the prostate softened under diethyl- 
stilbestrol treatment — 3 to la mgm daily. The patient 
gained weight and the subjective symptoms disappeared 
Histologically the neoplastic cells showed hydropic de- 
generation and vacuolization — C C P. 

Weinhouse, G. and j. I. Brewer. 

Cychc variations in the lipids of the corpus luteum 
J. Biol. Chem 143 617. 194a 

Free cholesterol remains relatively constant through- 
out all stages of development of the human corpus luteura 
Cholesterol esters remain constant or decline shghtly with 
increasing activity, reaching lowest values m actively 
functioning corpus luteum of pregnancy. In the regressive 
phase, cholesterol esters increase to five times their value 
durmg functional periods Phospholipids increase gradu- 
ally with age of the organ reaching maximal values during 
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maxima! function They decline slightly during regression 
Glycendes do not vary apprcaably dunng development 
of the corpus luteum but large increases occur dunng 
regression Cyclic changes m phospholipids arc not accom 
panicd by significant changes in relative proportions of 
lecithin, cephalm or sphingomyelin — Courtesy Chem 
Abstracts 

HYPOPHYSIS 

Jeffers, Wm A , Mary M Livezby and J H Austin 
A method for demonstratmg an antidiuretic action of 
minute amounts of pitrcssin Statistical analysis of 
results Proc Soc Exper Btol and Med 50 184, 1941 
Rats are made diuretic bj giving water by stomach 
tube, the water containing sufficient alcohol to produce 
mild sedation 20 roicrounits (0 00002 units) given mtra 
venous produce detectable antidiuretic effects — D A M 

PANCREAS 

Barnard, R D 

Insulin fernhemochromogen J Lab <^^ Chn Med 27 
774 1941 

Insulin combines with femheme ^cmacin) in an 
hydrous ammonia forming vanous insulin femheme con 
jugates depending on the proportions of reacting com 
ponents These fernhemochromogen compounds are water 
soluble and are physiologically active, those of the lower 
insulin to femheme ratios showing a prolonged and dc 
laycd action similar to that produced by depot forms of 
insulin No clinical data arc presented — AuthoTS abstract 

Berc, Max 

Absorption of intracutaneously injected solutions of 
dextrose and sodium chloride Clompanson of absorp 
tion time for diabetic and non diabetic subjects Arch 
Int Med 69 99 1942 

In 173 observations on 3 groups, persons with uncon 
trolled diabetes persons with controlled diabetes and on 
non diabetic subjects absorption rates of intracutancous 
injections of vanous solutions including 85% saline, 
o J% and 5 0% glucose and 1 7% urea, were studied 
Despite relatively wide ranges of fluctuations in actual 
absorption times for individual tests definite differences 
were observed between the ratio of absorption tiroes of 
various solutions of glucose to the absorption time of 
salme for persons with uncontrolled diabetes and for 
persons with controlled diabetes The latter ratio was 
similar to that of normal subjects 
Differences could not be explained by states of hydra 
tion but were related more directly to permeability of 
skin — D A M 

Colwell, A R J L hzo, and W A Stryker 

Intermediate action of mixtures of soluble insulin and 
protamine zinc insulin Arch Int Med 69 931 1942 

I Suitable mixtures of the 2 standard insulins may be 
prepared which show any desired intermediate action 
between the 2 in promptness, intensity and duration of 
effect 2 Such intermediate effects gam intensity and 


promptness at the expense of prolongation of action The 
converse is also true 3 Intermediate effects which arc 
decisive cannot be obtained with simple mixtures of the 
2 insulins until as much soluble insulin as protamine 
zinc insulin is used lO them 4 Probably mixtures con 
taming more regular insulin than protamine zinc insuhn, 
possibly 2 or 3 times as much, arc most suitable for daily 
use in the treatment of severe diabetes 5 Such mixtures 
owe their intermediate effects to reduction in the amount 
of protamine, zinc or alkaline buffer There is evidence to 
indicate that insulin m a different ph>sical or chemical 
form IS responsible for the modified action rather thin 
composite effects from simple fractions of soluble insulin 
and insoluble protamine ainc insulin 6 Results of treat 
ment with these modifications suggest that better con 
trol of severe diabetes mcllitus may be obtained with 
single daily doses of J of them than with protamine zme 
insulin or unmodified insulin given alone or both ad 
ministered simultaneously in separate doses Multiple in 
jeetjons may be avoided and dosage reduced because 
of greater efficiency -—I B 

Glass, W L , C L Sfincarn, and H Pollack 

Unusually high insulin requirements in diabetes mel 

htus Report of a case Arch Int Med 70 221 1942 

A case is desenbed of dnbetes mcllitus m which the 
insulin requirement was more than 85,000 units of insulin 
in a month period of observation During episodes of 
ketotic acidosis it was necessary to give 2,360 units 
2,500 units and 2,795 units of insulin m 24 hours before 
adequate control was accomplished No definite cause 
for the insulin refractory state could be determined 
Therapeutic procedures included roentgen irradiation 
over the pituitary and the administration of hpocaic It 
was not possible to establish a definite relation between 
these forms of therapy and the improvement which fol 
lowed their use The excessive insulin need subsided 6 
months after its onset, and the patient remained mildly 
diabetic for the subsequent 6 months — I B 

JosLiN, E P,H F Root, P White and A Marble 

Diabetic comi / AM A 119 1160 1942 

In the past two years 62 consecutive cases of diabetic 
coma were successfully treated by prompt and energetic 
use of large doses (200 units in 2 hours) of msulin Suppor 
tivc measures were (1) Adequate saline therapy to over 
come dehydration, (2) Routine gastric lavage to rebevc 
persistent distention, and (3) Constant intravenous m 
fusion of fluid, plasma or blood to restore blood volume 
and support the circulation No dextrose or alkali was 
used Previous to the institution of the above therapeutic 
regime the mortality had been 11% — C C P 

Kerwin a j 

Fatal hypennsulmism with cerebral lesions due to 

pancreatic adenoma Am J Med Sci 203 363 1942 

A case of fetal hypennsulmism due to multiple islet 
cell tumors of the pancreas is reported The patient died 
16 days after the onset of the first symptoms and after 
8 days of continuous coma The tumor contained 30 units 
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of insulin per g. of tissue. The brain showed congestion, 
edema, hemorrhages, nerve cell degeneration, and gliosis, 
but these changes were not severe. — Courtesy British 
Chemical and Physiological Abstracts. 

LozmsKi, E. AND L. I. Frohlich 

Resistance to insulin. Canad. M. A. J. 46: 62. 1942. 

A case of resistance to insulin is described in whom 
3000-4000 units of insulin daily were required to prevent 
hyperglycemia, acidosis, and coma. There was no evi- 
dence of the presence of an anti-insulin or insulin-de- 
stroying substance in the patient's serum or of insulin 
excretion in the urine. Irradiation of the pituitary gave a 
satisfactory response.— Courtesy British Chemical and 
Physiological Abstracts. 

PARATHYROID 

Anderson, G. W. and L. Musselman. 

Treatment of tetany in pregnancy with a brief review 

of literature. Am. J. Obst. & Gynec. 43; 547. 1942. 

A review of 240 reported cases of tetany in pregnancy 
is presented. These were classified in 4 types: 26 were of 
the postoperative hypoparathyroid type of tetany with 
pregnancy; 145 were of the idiopathic or spontaneous 
type including those occuring during pregnancy, in labor 
or post partum. A third group of 9 cases due to low Ca 
intake and vitamin D deficiency is reviewed. The last 
group included 60 cases associated with thyroid defi- 
ciency disease. Relationships of tetany to menstruation, 
lactation, blood loss at delivery, hyperventilation and 
low Ca intake is discussed. Past and modem treatment is 
reviewed. The latter consists of oral and intravenous Ca, 
parathyroid hormone and dihydrotachysterol. Of 3 cases 
of the postoperative type treated by the author, two went 
to successful term. Therapeutic abortion was necessary in 
one because of pre-eclamptic toxemia. — Author’s ab- 
stract. 

Harding, F. E. 

Use of dihydrotachysterol in parathyroprivic tetany. 

J. Lab. Clin. Med. 27: 497. 1942. 

Treatment of a case of parathyroprivic tetany with 
injury to the recurrent laryngeal nerve is described. The 
nerve regenerated in a few months, but deficiency in 
parathyroid hormone continued after 1}^ years. Maximal 
improvement occurred with intensive treatment with low 
P diet, Ca gluconate, irradiated ergosterol, dihydro- 
tachysterol and thyroid extract. Dihydrotachysterol (i cc. 
daily) raised the blood Ca, prevented tetany and partly 
decreased laryngeal stridor. Thyroid extract raised the 
B.M.R. and further improved the laryngeal stridor. — 
Courtesy Brit. Chem. and Physiol. Abstracts, 

Woo, T. T., C. Fan and F. T. Chu. 

Treatment of infantile tetany with dihydrotachysterol. 

Chinese M. /. 60; 99. 1941. 

Serum Ca was restored to normal levels and tetany 
relieved in 4 of 5 infants by A.T. 10 in daily doses of i.o 


to 1.5 cc. for I to 4 days. The resistant case, which had a 
very low seram Ca, responded to vitamin D. — Courtesy 
Brit. Chem. and Physiol. Abstracts. 

THYROID 

Breidenbach, L. and E. Appelbaum 

Masked hyperthyroidism. Ann. Surg. 115; 184. 1942. 

Great emphasis was laid on the importance of bearing 
in mind the possibility of thyrotoxicosis when a patient 
presents an atypical clinical picture of some other type of 
disease, particularly organic heart disease, with or with- 
out congestive heart failure, angina pectoris or auricular 
fibrillation, diabetes raellitus, hypertension, some form of 
gastrointestinal disturbance, or a psychoneurosis. 

Diagnosis of masked hyperthyroidism, in addition to 
the points mentioned, is based on certain suggestive signs 
and symptoms as persistent moderate tachycardia, unex- 
plained weight loss, an increase in the basal metabolic 
rate, improvement or relief of symptoms, decrease in the 
basal metabolic rate following iodine medication and 
thyroidectomy, and, finally, the histologic report of the 
removed gland. — Authors' summary. 

Hertz, A. and A. Roberts. 

Use of radioactive iodine in differential diagnosis of 

two types of Graves’ disease. J. Clin. Invest. 21; 31. 

1942. 

The ophthalmopathic type of Graves’ disease patient 
excretes more I from a 2 mg. (or less) test dose and takes 
up less in the thyroid than the classic Graves' disease 
patient. The urinary I excretion can be used as a diag- 
nostic aid in distinguishing the two types of patients. — 
Courtesy Brit. Chem. and Phys. Abstracts. 

Hertz, S., A. Roberts and W. T. Salter. 

Metabolism of iodine in Graves’ disease. /. Clin. Invest. 

21 ; 25. 1942. 

In 22 thyrotoxic patients and 2 normal persons, urinary 
excretion, thyroid uptake and retention, and chemical 
distribution of the thyroid-I were studied using radio- 
active 1 . The largest percentage uptakes in the thyroid were 
at low dosage levels of I. Pre-iodinization decreased sub- 
sequent thyroid-I uptake. The hyperplastic thyroid of 
Graves' disease may take up 80 per cent or more from a 
sufficiently small dose (2 mg.); urinary excretion accounts 
for most of the remainder. Analysis of the thyroid after 
operation for thyroxine-like and non-thyroxine-like frac- 
tions showed the labelled I to be increasingly in the 
former fraction as the time following administration in- 
creases. — Courtesy Brit. Chem. and Physiol. Abstracts. 

Heyd, C. G. 

Mortality and morbidity in surgery of the thyroid. 

Am. J. Surg. 60: 18. 1942. 

In a series of 652 resections of the thyroid for all sur- 
gical conditions there were eighteen deaths or an overall 
mortality of 2.7 per cent; of these fifteen were carcinomata 
with three deaths. 
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Graves’ disease contributed 44 per cent of the material, 
toMC adenomas i6 per cent, nontoxic adenomas 56 per 
cent, thyroiditis, including Riedel’s struma, i 5 cent, 
and malignancy a 3 per cent The contrast between 
Graves’ disease and toxic adenomas is marked in many dc' 
tails The average age of this latter group was forty four 
years as against thirty^four years for the Graves' disease 
group, and less than 5 per cent had eye signs Further- 
more, the average basal metabolism was 4*31 toxic 
adenomas as contrasted with +46 m the Graves’ disease 
group 

Approximately 3% of the cases of Graves' disease had 
a recurrence of hyperthyroidism and approximately 3% 
came from other clinics, making an overall of recurrent 
hyperthyroidisms of 6% 

Approximately 50 per cent of the cases of toxic adeno 
mas have cardiac symptoms and at least half of these have 
definite organic heart disease The degree of heart im- 
pairment IS directly proportional to the chronictty of the 
hyperthyroidism and some of the most brilliant results in 
thyroid surgery arc obtained m the patients with thyro 
toxic heart conditions from toxic adenomas The operative 
risk in this group of patients is great, but if a patient with 
a thyrotoxic heart is able to be on his feet and walk about, 
he IS usually able to survive a thyroid resection after ade- 
quate preoperativc treatment and rest in bed — Authors 
summary 

Preston, F W and W O Tkompson 

Persistence and recurrence of toxic goiter following sub 

total thyroidectomy Arch Int Med 69 1019 1941. 

Of 194 patients with toxic goiter undergoing subtotal 
thyroidectomies during the period 1930 to 1939 and fol- 
lowed up from 3 months to 10 years after operation, 39 
showed definite clinical evidence of postoperative thyro- 
toxicosis Of this number, 37 were among aia patients 
with exophthalmic goiter (17 5 per cent) and a among 82 
patients with toxic adenoma (2 4 per cent) The thyrotoxi- 
cosis was usually less severe than before operation, al- 
though in 3 patients it was more severe In 22 of 33 pa- 
tients on whom the observation was made it was found 
that postoperative thyrotoxicosis could be adequately 
controlled with iodine alone In ii of these patients who 
had a persistence ot the disease, permanent remission was 
observed between 4 months and 3 years after operation 
There was a rough parallelism between the amount of 
thyroid tissue palpable after operation and the degree of 
postoperative thyrotoxicosis, although there were im- 


portant exceptions to this rule Thus regeneration of thy- 
roid tissue was observed m 74 per cent of patients with 
postoperative thyrotoxicosis but in only 15 per cent of 
those without thyrotoxicosis after operation Of the pa- 
tients as a whole, regeneration was observed m 22 per cent 
Two mam factors arc responsible for thyTotoxicosis fol- 
lowing subtotal thyroidectomy for toxic goiter (i) the 
foilure of the operation to remove the cause of the disease, 
and (2) the removal of too little thyroid tissue It is prob- 
ably desirable to reoperate on all patients with postopera- 
tive thyrotoxicosis m whom the basal metabolic rate can- 
not be held at or near tlic standard normal level (below 
plus 15 per cent) by the administration of iodine Post- 
operative administration of iodine will not prevent the 
regeneration of thyroid tissue The course of postoperative 
thyrotoxicosis, including its tendency toward remissions 
and relapses, resembles the cour<;c of the untreated dis- 
ease — B 

SoLEV, M H 

Exophthalmos in patients with various types of goiter 

Anr/i Jut Med 70 206 1942 

According to the studies reported here, tlie eyes of 
patients with nontoxic nodular goiter are no more promi- 
nent than those of normal persons Patients with toxic 
nodular goiter tend to have more prominent eyes than 
normal persons but not as prominent as patients with toxic 
diffuse goiter The eyes of patients with toxic diffuse 
goiter arc signifiointly more prominent than those of 
normal persons or of patients with nomoxic nodular 
goiter The eyes of over 50 per cent of the patients with 
toxic diffuse goiter become measurably more prominent 
after subtotal thyroidectomy, they become less prominent 
m only a small percentage of persons These obscrvxitions 
arc contrary to the opinion of most surgeons who have 
rehed on clinical impressions as to the state of exoph- 
thalmos before and after treatment It is apparent that 
loss of the stare associated with hyperthyroidism does 
not necessarily mean a decrease m exophthalmos The 
eyes of thyrotoxic patients treated by roentgen rays show 
less tendency to increase m prominence It is suggested, 
therefore, that for patients with hyperthyroidism in 
whom exophthalmos is severe, roentgen therapy is more 
desirable than surgical subtotal thyroidectomy Further- 
more, It IS advised that the treatment m this particular 
group be directed toward preventing the occurrence of 
malignant exophthalmos — I B 




The meeting herein announced will be held cantin' 
gent upon authorization by the Office of Defense 
Transportation. 

T he twenty'Seventh annual meeting of The 
Association for the Study of Internal Secrc' 
tions will be held in Cleveland, on Monday 
and Tuesday, April 5 and 6, 1945. The Hotel Clevc' 
land will be headquarters for registration and for the 
scientific and business sessions. Room reservations 
should be made early with the Hotel Cleveland. 

The Chairman of the Local Committee is Dr. E. 
Perry McCullagh, Cleveland Clinic, Cleveland, Ohio. 

PRESENTATION OF PAPERS 

I. The title of the paper and four copies of a com- 
prehensive abstract must reach the President, Dr. 
E. Kost Shelton, 921 Westwood Boulevard, Los 
Angeles, Calif., not later than February 10, 194s . 

Abstracts submitted should be in proper form for 
printing in Endocrinology. Not more than the 
first 200 words can be included in the printed 
abstract. 

2. Non-members who wish to present papers must 
have titles and abstracts introduced by members, 

2,. The abstracts of papers will be considered by 
the Program Committee and the final program an- 
nounced about March 10, 1943. 

4. Papers will be limited to ten minutes for presen- 
tation. A ten-minute presentation is designed for 
condensed discussion of new investigations, either 
in laboratory or clinical phases of endocrinology. 
Previous publication or presentation before other 
societies of national membership may be cause for 
omitting a paper from the program. 

5. Papers presented at the Annual Meeting may 
be submitted for publication to the Editor of 
Endocrinology or the Journal of Clinical 
Endocrinology. Such submission is invited. Accept- 
ance of a paper for the program does not neces- 
sarily mean its acceptance for publication. 

You are invited to bring this announcement to the 
attention of your colleagues and associates who 
have endocrine research in progress. 

NOMINATION OF OFFICERS 

The By-Laws of the Association provide that 
nominations for all elective offices shall be made by 
a Nominating Committee and forwarded to the Secre- 
tary at least sixty days before the annual meeting. 
The Nommating Committee for the current year. 


appointed by the President and accepted by the 
Council, is as follows; 

Dr. E. Perry McCullagh, Chairman, Cleveland Clinic, 
Cleveland, Ohio. 

Dr. C. N. H. Long, Yale University School of Medicine, 
New Haven, Connecticut. 

Dr. Warren O. Nelson, Department of Anatomy, 
Wayne University, Detroit, Michigan. 

The By-Laws also provide (Article V, Section 2) 
that “Any member of the Association may submit 
nominations to the Nominating Committee for its con- 
sideration.” Nominations may be sent to the Chair- 
man, Dr. E. Perry McCullagh, before Feb. i, 1943. 

The terms of the following officers expire at the 
time of the Annual Meeting in Cleveland in 1943 ; 

President'EJect Carl R. Moore 

Vice-President John C. Burch 

Secretary 'Treasurer Henry H. Turner 

Council Members 

P. E. Smith M. A. Goldzieher George W. Thorn 

Publication Board 

E. C. Hamblen Carl R. Moore 

THE E. R. SQ.UIBB (f SONS AWARD 

The E. R. Squibb &r' Sons Award of $1,000.00 
was established in 1939, ^^id was given first in 1940 to 
Dr. G. W. Corner, in 1941 to Dr. Philip E. Smith, and 
in 1942 to Dr. Fred C. Koch. A special Committee of 
five members of the Association chooses an investi- 
gator or investigators in the United States or Canada 
for one of the best contributions to endocrinology. 

THE CIBA AWARD 

The Ciba Award to recognize the meritorious 
accomplishment of an investigator not more than 
years of age in the field of endocrinology was estab- 
lished last year, but no recipient was selected due to 
lack of time. The work cited may be either in the field 
of pre-clinical or clinical endocrinology. The Award 
is for $1200.00. If the recipient should choose to use 
the Award toward further study in a laboratory other 
than that in which he is at present working, the 
Award will be increased to $1800.00. The option is 
left entirely to the recipient. 

Each member has the privilege of making one 
nomination for each Award. A nomination should 
be accompanied by a statement of the importance of 
the nominee’s contributions in endocrinology and by 
a bibliography of the nominee’s most important pub- 
lications, and reprints if possible. Five copies should 
be sent to the Secretary, Dr. Henry H. Turner, laoo 
North Walker Street, Oklahoma City, Oklahoma, not 
later than February 1, 1943. 

E. Kost Shelton, President 
Henry H. Turner, Secretary 
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